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H.R. 4726— THE OPPORTUNITIES IN SCIENCE 
AND TECHNOLOGY ACT OF 1992 



TUESDAY, JUNE 23, 1992 

House of Representatives, 
Committee on Science, Space, and Technology, 

Subcommittee on Science, 

Washington, D.C. 
The subcommittee met, pursuant to call, at 10:05 a.m., in room 
2318, Rayburn House Office Building, Hon. George E. Brown, Jr. 
[acting chairman of the subcommittee] presiding. 

Mr. Brown of California (presiding). The subcommittee will 
come to order. 

This morning the Science Subcommittee will obtain testimony on 
H.R. 4726, the Opportunities in Science and Technology Act of 
1992. This bill addresses the important subject of improving public 
understanding of science and technology as well as the problem of 
attracting greater student interest in careers in science and engi- 
neering. 

As the United States enters the twenty-first century, we will 
need to work hard to ensure that we have a citizenry knowledgea- 
ble in science and technology. H.R. 4726 focuses on some of the key 
resources available to address that task — our Nation's junior and 
community colleges and science and technology centers. 

These institutions, located in communities all across America, 
too often lack the means to keep their educational activities up to 
date, especially with the rapid advances occurring in science and 
technology. Moreover, in many cases they are victims of their own 
success in teaching the public: their facilities have become over- 
crowded and outdated related to the growth in public interest and 
participation. 

I believe that it is an appropriate role for the Federal Govern- 
ment to assist these national assets in meeting the challenge of fos- 
tering increased knowledge and understanding of science and tech- 
nology. I also believe that an effective means of providing this as- 
sistance is to make it the result of a coordinated national effort 
that involves the agencies most directly involved in the sponsoring 
of civilian science and technology — namely, the National Aeronau- 
tics and Space Administration, the National Science Foundation, 
and the Department of Energy. 

This bill makes such coordination a keystone. In addition, it 
makes assistance the result of a nationwide competitive merit 
review rather than through earmarking, however well intention, of 

(1) 
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specific projects that have never been assessed on their merits rela- 
tive to other possible projects. 

I look forward to the testimony of our Federal and public wit- 
nesses this morning and welcome you all to these proceedings. 

I might say also that this is a very modest start on something 
that is far more important than the amount of authorization con- 
tained in the bill. On the other hand, I think it merely gives impe- 
tus to something that is already going on in most of the igencies 
which are involved here, and I want to commend them al. for the 
efforts that they have made in trying to stimulate the improve- 
ment of science and technology education through these institu- 
tions and others. 

We constantly confront the problem of how to address more ef- 
fectively goals that we know are important to the country. We 
rarely succeed in doing as much as we would like and hope we 9 
don't do any harm in what we are trying to do. 

May I ask if there is a statement on the Republican side? 

Mr. Fawell. I have no statement, Mr. Chairman. 

Mr. Brown of California. Do you have a statement? 

We never want to miss a good statement. 

I think your mike isn't on. 

Mr. Gilchrest. One of the young people in charge of the micro- 
phones didn't get a good science education. He was asleep during 
his electronics class, I think, maybe. 

Mr. Chairman, I think this is an excellent subject that you have 
brought before us this morning, and I want to commend and con- 
gratulate you on this type of hearing. 

For someone who has been a schoolteacher and has children at 
home, there is some way that you can infuse curiosity in children. 
It doesn't have to be drowned when they get to school. When little 
kids fi~st learn to walk, they are a hundred times more curious 
than a newborn kitten, and if we can somehow hold on and make 
that curiosity flower and grow in the classroom, the sky is the 
limit. 

Mr. Brown of California. Thank you very much. 
Now let me recognize the ranking member of the subcommittee, 
Mr. Packard. 

Mr. Packard. Thank you very much, Mr. Chairman. 

I apologize for being a few moments late. I annually bring a 
group of students back from each of my high schools, and I have 40 
students here, and we had a full program this morning, that I # 
needed to make some introductions and then excuse myself, but I 
appreciate the chance to be here. 

Mr. Chairman, I want to commend you for your efforts on H.R. 
4726, the goals of which are to enhance this Nation's scientific lit- • 
eracy and to interest today's youth in pursuing the fields of sci- 
ence, math, and engineering. 

I think all of us can agree on the merits that are proposed in the 
bill. There are many, however, with some disagreement, perhaps 
on this side of the aisle, as to how we can best accomplish the goals 
of the bill, and we will receive testimony today from three Federal 
agencies that will be responsible for administering the program. I 
will be interested in hearing about the ongoing programs of each of 
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these agencies as they promote the growth of science and technolo- 
gy. 

The second panel of witnesses will be able to give us a first-hand 
account of what is needed at both the community colleges and the 
science and technology centers. And I want to particularly welcome 
one of my dear friends from my district who is the president of the 
American Association of Community and Junior Colleges, and he is 
also the dean of the community college that resides in my district, 
Palomar College, Dr. Boggs, and I want to particularly welcome 
him here. 

My thanks again to you, Mr. Chairman, for calling this hearing. 
I anticipate that it will be a very important and very good hearing 
and will provide us valuable information and perspective on the 
bill, H.R. 4726. 

I look forward to all of the witnesses, want to welcome them 
here, and appreciate their involvement and input into this very im- 
portant subject. 

Thank you very much, Mr. Chairman. 

Mr. Brown of California. Thank you, Mr. Packard. 

Let me first explain this morning that the chairman of the sub- 
committee, Mr. Boucher, is temporarily detained at a markup in 
another committee. Because of his great expertise and energy, he 
serves on more committees than he should. And he sometimes gets 
conflicts which will delay him, but he should be here shortly. 

Mr. Thornton, who in a previous life was also chairman of this 
subcommittee, is going to temporarily take over for me in a few 
minutes, and I will recognize him for any opening statement he 
has at this point. 

Mr. Thornton. Mr. Chairman, I don't really have an opening 
statement, except to congratulate you for bringing this legislation 
to our subcommittee's attention and to once again refer to the 
pleasure that I personally have in having a dear friend on the 
opening panel of witnesses, Dr. Luther Williams, who I tried to re- 
cruit to Arkansas State University as dean of the College of Arts 
and Sciences and then, while president of the University of Arkan- 
sas System, tried to recruit Dr. Williams to be the chancellor of our 
Pine Bluff campus, unsuccessfully in both instances, to my great 
regret. And so I had to come back to Washington in order to get in 
a position of working with Dr. Williams. I am delighted that he is 
here today as well as Dr. Brown and Mr. Stephens and look for- 
ward to their testimony. 

Mr. Brown of California. Thank you very much, Mr. Thornton. 

[The prepared statements of Messrs. Boucher and Costello 
follow:] 



STATEMENT BY THE 
HONORABLE RICK BOUCHER, (D-VA), CHAIRMAN 
SUBCOMMITTEE ON SCIENCE 
ON THE 

OPPORTUNITIES IN SCIENCE AND TECHNOLOGY ACT OF 1992 

(H.R. 4726) 

June 23, 1992 

This morning the Science Subcommittee will consider the 
Opportunities in Science and Technology Act of 1992, H.R. 4726. 
The bill was introduced by the Chairman of the full Committee, 
Rep. George Brown. It is focused on improving the facilities and 
instructional equipment available at science-technology centers, 
two-year colleges and other non-profit institutions engaged in 
informal and formal education in science and technology. 

In April of this year, the Subcommittee convened a hearing on 
the problem of attracting a greater proportion of U.S. students to 
graduate study in science, math and engineering. The main point 
made by witnesses at that hearing was the need to improve the 
precollege and undergraduate education of students in science 
and math in order to increase their level of interest in these 
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subjects £.<d to better prepare them for subsequent, more 
intensive studies at the college level. 

Reversing the downward trends in student interest and 
performance in science and math is important not only to ensure 
a future supply of scientists and engineers. As technology 
becomes more pervasive in society, the number of jobs requiring 
technical knowledge and skills will also increase. Moreover, 
scientific and technical literacy will become necessary for all 
citizens to make informed judgements about public policy issues. 

Both science-technology centers and two-year colleges 
contribute to overcoming the problem of low student interest in 
science and in helping to prepare future scientists and engineers. 
Science-technology centers, which may include museums, 
planetariums and zoos, offer interactive exhibits and 
demonstrations designed to increase public understanding of 
science and technology and to illustrate the interactions of science 
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and technology with society. 

Two-year colleges enroll a large percentage of all 
undergraduates in the nation's institutions of higher education, 
including a larger proportion than other institutions of minority 
groups which are underrepresented in science and engineering. 
The quality of science instruction in these institutions is important 
since it influences students' career choices and may be the only 
exposure to science that most students receive in their college 
studies. 

The goal of H.R. 4726 is to strengthen the capabilities of 
science-technology centers and two-year colleges to foster 
knowledge of science and technology by providing support for 
facilities and equipment. The federal witnesses represent the three 
agencies changed in the bill, jointly, to implement and administer 
the facilities and equipment program. We have asked these 
witnesses to review how the new program relates to their agencies' 

3 



10 



current educational activities. The public witnesses have been 
asked to comment on the contribution the bill would make to the 
effectiveness of the programs at their institutions. And finally, all 
witnesses have also been asked for an assessment of the 
likelihood of the bill achieving its objectives and for 
recommendations for improvements to the legislation. 

We welcome our witnesses today and look forward to your 
testimony on this important subject. 
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STATEKXMT Or U.S. REPRESENTATIVE JERRY r. COSTKLLO (D-IL) 
SCIENCE, SPACE, AMD TECHNOLOGY SUBCOMMITTEE OH SCIENCE 
"OPPORTUNITIES IM SCIENCE AND TECHNOLOGY ACT OK 1992, 
H.R. 4726" 
•TONE 22, 1992 

MR. CHAIRMAN, THANK YOU FOR CALLING THIS H r -ARING TO EXAMINE H.R. 
4726, THE OPPORTUNITIES IN SCIENCF AND TECHNOLOGY ACT OF 1992. 
I AM PLEASED TO BE HERE AS HE DISCUSS CHAIRMAN BROWN f S BILL. I 
WOULD LIKE TO TAKE THIS OPPORTUNITY TO WELCOME OUR PANEL OF 
EXPERT WITNESSES. I AM LOOKING FORWARD TO HEARING FROM DOE, 
NSF, AND NASA. I M4 ALSO LOOKING FORWARD TO THE TESTIMONY THAT 
WILL BE PROVIDED BY REPRESENTATIVES FROM THE EDUCATIONAL 
COMMUNITY. 

IT IS MY UNDERSTANDING THAT THIS BILL IS FOCUSED ON IMPROVING 
THE FACILITIES AND INSTRUCTIONAL EQUIPMENT AT SCIENCE-TECHNOLOGY 
CENTERS, TWO-YEAR COLLEGES AND OTHER NON-PROFIT INSTITUTIONS 
PARTICIPATING IN INFORMAL AND FORMAL EDUCATION IN SCIENCE AND 
TECHNOLOGY. AS WE HAVE DISCUSSED AT PRIOR HEARINGS, THERE HAS 
BEEN A DOWNWARD TREND IN INTEREST OF U.S. STUDENTS PURSUING 
CAREERS IN SCIENCE AND ENGINEERING. THERE HAS ALSO BEEN A 
DECLINE IN THE CHOICE OF SCIENCE AND ENGINEERING MAJORS BY U.S. 
COLLEGE STUDENTS . 



IN MY OWN DISTRICT IN SOUTHWESTERN ILLINOIS, TWO-YEAR COLLEGES 
rms iTAtiMiRv Mwrrto ok '*m m*m q? mcvcuo hum 



ARE NOTICING THIS STEADY DECLINE AND FACE DIFFICULTIES IN 
PROVIDING ADEQUATE OPPORTUNITIES IN THE AREA OF SCIENCE AND 
TECHNOLOGY TO LIMITED NUMBERS OF STUDENTS. I AM INTERESTED IN 
HEARING TO WHAT DEGREE THE WITNESSES BELIEVE THE BILL WILL 
CONTRIBUTE TO THE EFFORTS OF INSTITUTIONS ENGAGED IN IMPROVING 
SCIENCE LITERACY AND INCREASING STUDENT INTEREST IN SCIENCE AND 
TECHNOLOGY . 

AGAIN , MR. CHAIRMAN, THANK YOU FOR CALLING THIS HEARING AND FOR 
YOUR CONTINUED LEADERSHIP OF THIS SUBCOMMITTEE • 
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Mr. Brown of California. Let us begin with Dr. Brown, the 
deputy associate administrator for the Office of Human Resources 
and Education of NASA. 

We will have your testimony and then Mr. Williams' and Mr. 
Stephens— in that order— and then, when you have completed 
your statements, we will interrogate you as a panel at that time. 

Mr. Brown. 

STATEMENTS OF ROBERT W. BROWN, DEPUTY ASSOCIATE AD- 
MINISTRATOR, OFFICE OF HUMAN RESOURCES AND EDUCA- 
TION, NATIONAL AERONAUTICS AND SPACE ADMINISTRATION, 
WASHINGTON, D.C.; LUTHER S. WILLIAMS, ASSISTANT DIREC- 
TOR FOR EDUCATION AND HUMAN RESOURCES, NATIONAL SCI- 
ENCE FOUNDATION, WASHINGTON, D.C.; AND RICHARD E. STE- 
PHENS, ASSOCIATE DIRECTOR, OFFICE OF ENERGY RESEARCH, 
DEPARTMENT OF ENERGY, WASHINGTON, D.C. 

Dr. Brown. Mr. Chairman, thank you for the opportunity to tes- 
tify on H.R. 4726, the Opportunities in Science and Technology Act 
of 1992. 

The general goal of the proposed legislation — that of enhanced 
scientific and technological literacy for students and adults as we 
move towards the twenty-first century — is entirely consistent with 
the goals of the National Aeronautics and Space Administration. If 
the United States is to remain at the forefront of space science and 
aerospace research and technology, we must help students, teach- 
ers, and the general public to develop the knowledge and skills 
that they will need in this highly complex environment in which 
we work now and in the future. The next generation, from our per- 
spective, of science research and technology can only be as good as 
the next generation of scientists, engineers, technicians, and, yes, 
an informed public. 

I am also pleased to be here today with my colleague, Dr. Wil- 
liams, and Dr. Stephens. Each of us is on the Committee on Educa- 
tion and Human Resources of the Federal Coordinating Council on 
Science, Engineering, and Technology. This 16-member committee, 
as I'm sure you know, is now in its third year, and it has been an 
excellent resource for our agencies to coordinate our activities. 

I would like to briefly describe how NASA, through our NASA 
visitor centers and our educational outreach to science museums 
anc. community colleges and others, is already supporting the goals 
of H.R. 4726. Although our aerospace education program in NASA 
does not involve grants for upgrading facilities and equipment, per 
se, we do provide other kinds of support for both informal and 
formal education to promote science and technology literacy. 

First, our visitor centers. The activities of our visitor centers — 
and we have nine of those in each one of our NASA locations 
around the country — represent an example of our informal science 
and technology education outreach. They offer the general public a 
unique opportunity to see the past, the present, and the future of 
aeronautics and space research first hand. 

For example, out at Goddard, nearby in Greenbelt, Maryland, in 
its visitor center, we have models of research and communications 
satellites. We have a display where a visitor can actually retrieve a 
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satellite in space or a person can experience the sensation of how a 
spacecraft is controlled by steering a gyro-chair. 

At our Spaceport U.S.A. in Florida, the Kennedy Space Center, 
we feature an art gallery displaying over 250 renderings of paint- 
ings and sculpture by artists commissioned by the NASA Art Pro- 
gram. 

Last year at our Langley Research Center, we moved the visitor 
center to the new Virginia Air and Space Center there, combined 
it, provided some financial support, and transferred a number of 
our activities there. There is room for classrooms, conferences, and 
it also has a teacher resource room that was commissioned by 
NASA. 

As a final example of our visitor centers, the Ames Research 
Center in Moffett Field, California, is housed in a former hyper-ve- 
locity flight facility. Among its extraordinary displays is an un- 
manned HiMat test craft, one of the most maneuverable flight ve- 
hicles ever built. 

Let me say a word now about our outreach to science museums. 
We have a very active program of assistance to science museums 
and related facilities such as planetariums and other civic organi- 
zations, large and small. We loan hardware and equipment to these 
science museums, many of whom are members of the Association 
of Science and Technology Centers — ASTC. In fact, several of our 
NASA field centers became members of ASTC to facilitate their 
interaction with this national and important international organi- 
zation. 

A few examples: The Kansas Cosmosphere and Space Center in 
Hutchinson, Kansas, which has perhaps the largest collection of 
spacesuits in the country. Many of the exhibits are on permanent 
loan from the Kennedy Space Center. 

The Chicago Museum of Science and Industry. There we have 
NASA displays of the Apollo 13 command module, a lunar lander, 
space suits, a moon rock, and numerous other science and other 
aeronautical artifacts. 

The Challenger Center for Space Science Education has received 
assistance from NASA in developing their very innovative Learn- 
ing Science Center. 

One site, the Howard B. Owens Center, in Greenbelt, Maryland— 
every fifth-grade student in the Prince Georges County system 
there has an opportunity to participate in a simulated crew mis- 
sion. Last year, Mr. Chairman, you might recall I had the pleasure 
of accompanying you and Congressman Cramer out to that center. 

Then at the Davis Planetarium in Jackson, Mississippi, our aero- 
space education specialist from NASA assisted the planetarium 
there in developing, in my judgment, one of the most innovative 
student space station projects that we have seen. Approximately 30 
sixth- and seventh-grade students are selected each summer to par- 
ticipate in an intensive 14-week seminar involving science and 
mathematics, and it culminates in a simulated space station mis- 
sion. During the mission, a crew of eight students and their teach- 
ers stay for three days in a simulated space station made from an 
old oil tanker. While there for the three days, they eat, sleep, exer- 
cise, conduct various experiments. And then the remaining stu- 
dents form a rotating ground crew upstairs in the planetarium and 
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manage the mission control simulation. It is a very innovative 

Pr ^naily as an example of . ur science outreach, we have devel- 
oped special exhibits to illustrate the interaction between science 
and technology in society. One exhibit called "Discovering Space 
for America's Economic Growth" spent two years touring museums 
around the country. 

I might just say in a quantitative term I spoke first about our 
visitor centers. We handle about four and a half million people 
each year in the NASA visitor centers. If you look at our traveling 
exhibits to various facilities around the country, those numbers are 
considerably larger. 

Turning finally now to our outreach to community colleges, we 
are expanding our involvement with the community colleges, recog- 
nizing that these institutions are very important links to the sci- 
ence and engineering work force. I understand that about 25 per- 
cent of the approximately five million students in these community 
colleges around the country are enrolled in mathematics and statis- 
tics courses, for example. Also, over two-thirds of the blacks, His- 
panics, and Native Americans who are involved in higher educa- 
tion are also enrolled in these institutions, and from our perspec- 
tive any effort to increase and enhance the science and engineering 
pipeline will have to include the important community colleges in 
that process. 

As an example of our involvement with community centers, 
down at Langley Research Center in Virginia, they have developed 
a 10-year program with community colleges designed to generate 
technicians for the aerospace industry at Langley. At our Johnson 
Space Center in Houston, we are working there with three of the 
nine local community colleges to establish a two-year degree pro- 
gram in aerospace technology. 

Then at the Kennedy Space Center, that has been working with 
Brevard Community College for many years, we have worked out 
an arrangement where the majority of the technician contractors 
who work at the NASA facility there have been trained by Brevard 
Community College. In addition, many of the civil servants at the 
Kennedy Space Center participate in the college programs ranging 
in specialties from shuttle tile technology to quality control. 

Finally, as an example of our outreach to community colleges, 
our relatively new National Space Grant College and Fellowship 
Program is helping to expand our partnership with community col- 
leges beyond the immediate facility of our NASA field centers. For 
example, such efforts are under way with the Nevada Space Grant 
Consortia and the Colorado Space Grant Consortia. 

And we provide other kinds of support, coming to a conclusion, 
Mr. Chairman. We have an extensive network of teacher resource 
centers, and we also have NASA Select, which is our internal tele- 
vised service that reaches schools and organizations around the 
country. A number of our teacher resource centers are located in 
museums such as the Kansas Cosmosphere, the Chicago Museum of 
Science and Industry, and the National Air and Space Museum 
right here in Washington. Our NASA Select televised system 
reaches many aspects of the community, and each day has a three- 
hour segment devoted to education. 
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So in conclusion, Mr. Chairman, while we applaud the intent of 
H.R. 4726, many of its objectives are already being achieved under 
existing programs and authorities. NASA itself does not need new 
legislation or new legislative authority and already has the funds 
to carry out many of the bill's activities. Therefore, H.R. 4726, in 
our estimation, should not be reported out by the subcommittee. 

In these times of shrinking budgets, NASA and other agencies 
must carefully economize to ensure that they can conduct their 
missions and not extend themselves beyond the ability to produce 
successful results. In addition, a joint program like this would not 
yield appreciably greater results than existing efforts, at least not 
enough to satisfy another level of administration. 

Again, I applaud the committee's concern for the state of our 
education institutions and pledge our continued efforts to further 
these objectives within the means provided us. 

Mr. Chairman, I would be glad to answer any questions that you 
may have or other members of the committee. 

[The prepared statement of Dr. Brown follows:] 
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Mr. Chairman, thank you for the opportunity to testify today on H.R. 4726, the Opportunities in 
Science and Technology Act of 1992. The genera 1 * of the proposed legislation, that of 
enhanced scientific and technical literacy for studer .md adults as we move toward the 21st 
century, is entirely consistent with NASA's goals. If the United States is to remain at the forefront 
of space science and aerospace research and technology, we must help students, teachers, and the 
general public to develop the knowledge and skills they will need in the highly complex and 
technical workplace of the future. The next generation of science, research, and technology can 
only be as good as the next generation of scientists, engineers, technicians, teachers, and an 
informed public. 

I am also pleased to be here today with our interagency colleagues, Dr. Luther Williams from the 
National Science Foundation and Mr. Richard Stephens from the U.S. Department of Energy. 
Each of our agencies is represented on the Committee on Education and Human Resources of the 
Federa Coordinating Council for Science, Engineering, and Technology. This committee of 16 
Federa agencies, now in its second year, is evolving into an excellent resource to help coordinate 
Federal science, mathematics, and technology education programs. 

I would like to briefly describe how NASA, through our educational outreach to science museums 
and community colleges, is already supporting the general goals of H.R. 4726. Although our 
aerospace education program mission does not involve grants for upgrading facilities and 
equipment, we do provide other kinds of support for both formal and informal education to 
promote science and technology literacy. 

We support programs that promote scientific literacy through informal education activities. The 
NASA Visitor Centers, located at all NASA Field Centers, offer the public a unique chance to see 
the past, present, and future of U.S. aerospace research first hand, by visiting the institutions 
around the country where the work is actually conducted. The spectacles of the Space Age come 
alive for the visitor who touches real vehicles used in space flight or inspects a moon rock billions 
ot years old. NASA Visitor Centers have on display hundreds of artifacts, scale models, and 
pieces of actual flight equipment, from spacesuits and astronaut food to the gigantic launch towers 
from which rockets and Space Shuttles have blasted off into orbit. 

As examples: The Goddard Visitor Center features models of rockets and spacecraft, an eight- 
screen theater for viewing scenes of Earth and neighboring planets and stars, as well as displays 
where a visitor can retrieve a satellite "in space" or experience the sensation of how spacecraft are 
controlled by steering a gyro- chair. Model rocket launches are held on the first and third Sunday 
of every month. ' 

Spaceport USA at the Kennedy Space Center features a NASA An Gallery displaying more than 
250 paintings and sculptures created by artists commissioned by the NASA Art Program. At the 
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Exploration Station, one of Kennedy's most popular features, students participate in hands-on 
aerospace experiments and demonstrations. 

When Langley Research Center had to move its Visitor Center off-site, it joined with the Virginia 
Air and Space Center in a special partnership. In ■ .turn for Langley's contribution to the operating 
budget for the Virginia Air and Space Center, the Center will continue Langley's aerospace 
education and outreach programs. The building houses classrooms and conference areas, and 
teachers will be able to take advantage of a Teacher Resource Center replete with computer 
software, audiovisual materials, and publications. 

The Ames Research Center's visitor center is housed in a former hypervelocity flight facility. This 
unique facility is open to the public and showcases the unmanned Hi Mat test craft, the most 
maneuverable flight vehicle ever built, along with a model of the Space Station and a U-2 spy 
plane. These and other exhibits arc designed to show the range of NASA and Ames research to 
teachers, students, and the general public. 

We also offer exhibits for loan to schools, museums, civic groups, and other organizations. Many 
of the members of the Association of Science and Technology Centers (ASTC) enjoy long-term 
loans of NASA hardware and exhibits. In fact, many of the NASA Field Centers are members of 
ASTC to facilitate their interaction with ASTCs approximately 300 members worldwide. 

For example, the Kansas Cosmosphere and Space Center in Hutchinson, Kansas, boasts the 
largest collection of spacesuits in the country. Many of its exhibits are on permanent loan from the 
NASA Kennedy Space Center. The U.S. Space and Rocket Center in Huntsville, Alabama, has a 
wide variety of NASA hardware on display, including the 363-foot, three-stage Saturn V rocket 
which took a total of 27 astronauts to the Moon. At the Chicago Museum of Science and Industry, 
displays include the Apollo 13 command module, a lunar lander, spacesuits, a Moon rock, and 
numerous other space artifacts. 

Smaller, less-well-known science and technology centers also take advantage of the natural draw 
space exhibits have for the general public. The William Weinman Mineral Museum, in 
Cartcrsvillc, Georgia, has borrowed items from the NASA Langley Research Center, including a 
1/3 Viking Lander Model and an exhibit entitled "Exploring the Planets." 

At the Davis Planetarium in Jackson, Mississippi, NASA aerospace education specialists have 
helped develop one of the most innovative student space station projects in the country. In this 
program designed to improve student competence in science and mathematics, 31 compctiovely 
selected sixth and seventh graders participate in an intensive 14-day workshop that culminates in a 
simulated space flight mission. During the mission, a crew of eight students and their teacher stay 
in the space station for four days, where they eat, sleep, exercise, and conduct science 
experiments. With the space station located immediately outside of the Davis Planetarium, the 
remaining 23 students form a rotating ground crew of technical personnel situated in a Mission 
Control Simulator on the upstairs floor of the Planetarium. 

NASA has also developed special exhibits to illustrate the interactions of science and technology 
with society. One such exhibit, "Discovering Space For America*s Economic Growth," spent two 
years on tour in smaller museums across the United States — from the Schenectady Museum and 
Planetarium in Schenectady, New York to the Bradbury Science Museum in Los Alamos, New 
Mexico. Exhibits like this help the public understand the extent to which science and technology 
impact our everyday lives. 

The Challenger Center for Space Science Education, an ASTC member, is making a measurable 
impact on the quality of science, mathematics, and technology education offered to students. 
NASA scientists, engineers, and education specialists helped Challenger Center to develop the 
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innovative and highly-effective aerospace education curriculum modules utilized in their Learning 
Centers located across the United States and Canada. To date, more than 150,000 students have 
gone through a Challenger Center simulation, and each one walks away from it with experience in 
teamwork, cooperation, and success in a highly technical scientific undertaking. At one site, the 
Howard B. Owens Science Center in Grcenbeit, Maryland, every fifth-grade student in Prince 
George's County (Maryland) experiences a simulated space mission. 

To facilitate the Agency's impact on the national education system, NASA is developing a presence 
in every state. This national network is the mechanism through which we reach out to the entire 
education community, including teachers, students, parents, and all lifelong learners. 

In the mid-1980's, NASA began the Teacher Resource Center Network, which provides 
dissemination points for the distribution of NASA information and education materials such a 
videotapes, slides, software, posters, and teacher's guides. There arc 10 Teacher Resource 
Centers located at the NASA Field Centers. In addition, more than 25 Regional Teacher Resource 
Centers are housed in universities, community colleges, museums, and science and technology 
centers across the country. These institutions inci. de the Mississippi Delta Community College in 
Moorehead, Mississippi, Bossier Parish Community College in Bossier City, Louisiana, the 
Kansas Cosmosphcre, the Chicago Museum of Science and Industry, and the National Air and 
Space Museum. The NASA Teacher Resource Center Network serves over 90,000 teachers 
annually. 

NASA Select, the Agency's internal communication service, is another valuable teaching resource. 
It offers informational and educational programs as well as real-time mission coverage, accessible 
in both the classroom and the home via satellite dishes and cable television systems. Three one- 
hour segments are reserved each day exclusively for sixty-minute classroom -suitable programs. 
All programs may be taped Aimed at inspiring students to achieve in math and science, these 
programs range from live interactive shows, to "Launch Box," a series produced by the 
Nickelodeon cable network and NASA. We are working closely with the cable industry to make 
NASA Select available to schools nationwide. 

We recognize that community colleges are an important link in the science and engineering 
workforce pipeline. There are nearly 1,400 two-year colleges in the United States with a total 
enrollment of nearly 5 millicn students, 25% of whom are enrolled in mathematics or statistics 
courses. Collectively, two-year colleges enroll nearly 40% of all undergraduate mathematics 
course enrollments. Over two-thirds of Black, Hispanic, and Native American students in higher 
education are enrolled in community colleges. Clearly, any effort to strengthen the science and 
engineering education pipeline and recruitment of more undcrreprcsented minority students must be 
carried out in a manner that includes two-year colleges as full partners. 

NASA's community college initiatives benefit all participants. Students receive an excellent, 
practical education including experience on state-of-the-art equipment. These programs, in turn, 
provide us with a pool of wcU-trained personnel, resulting in significant cost-savings in training 
time for new personnel. In addition, the educational institutions arc able to offer their students an 
education which will truly prepare them as the workforce of the next century. In particular, many 
of these programs are aimed at training the next generation of aerospace technicians. 

As examples: At the NASA Langlcy Research Center in Hampton, Virginia, a three-phase, 10- 
ycar program has been developed to generate the technicians that will be needed by the aerospace 
industry generally, and Langley Research Center specifically. The first phase of the program is a 
5-year pilot containing several projects designed to identify, involve and mentor middle and high 
school students toward technician training. The second phase of the program will develop, pilot, 
assess and implement a regional associate degree program. The third phase will seek to export the 
prototype throughout the United States. 
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At the NASA Johnson Space Center in Houston, Texas, three of the nine local community colleges 
are establishing a 2-ycar degree in aerospace technology in anticipation of future workforce needs. 
The curriculum is currently under development using a committee of local representatives from 
industry, NASA, and academia. 

The community college initiative at NASA's Goddard Space Flight Center in Greenbelt, Maryland 
has two thrusts: 1) to provide advanced technician training by Maryland's community colleges to 
technicians already employed at the Center, and, 2) to increase the technician pipeline . Oirrent 
major players in the beginning stages of this initiative are the Goddard Contractor Working Group 
and the Suite Board of Community Colleges. As the initial step in this process, the State Board has 
been asked to survey its colleges to determine current offerings as well as possible future 
innovations. 

The NASA Stcnnis Space Center in Mississippi and its contractors have teamed with Pearl River 
Community College to give hands-on training to students in their vocational-technical program. 
The students spend 96 hours training in specialty shops at Stennis. The students include 
carpenters, diesel mechanics, electricians, HVAC technicians, machinists, and welders. 

The NASA Kennedy Space Center in Florida has enjoyed a beneficial working relationship with 
Brevard Community College (BCC) for nearly 30 years. The majority of contractors who work 
for Kennedy are trained through the BCC Space Technology program. This nationally recognized 
training program provides special technical training opportunities for both the KSC workforce and 
potential employees in specialities ranging from tile technology to quality control. 

The National Space Grant College and Fellowship Program is helping to expand our partnerships 
with community colleges beyond the immediate area of the Centers. The Nevada Space Grant 
Consortium includes four community colleges, and the Colorado Space Grant Consortium includes 
one. Space Grant also has a significant public service component through which these institutions 
use NASA funds to promote scientific and technological literacy throughout their states. 

All of NASA's community college initiatives have one factor in common— they directly address the 
future workforce needs of the space program by channelling more students into science, 
mathematics, and technology careers through career-specific coursework and hands-on worn 
experience. The proliferation of these programs is a testament to the success of NASA s education 
program. 

These examples are only a few of the many, many programs NASA offers to both the education 
community and the general public to promote science and technology literacy for all citizens of this 
Nation. 

As I indicated at the beginning, Mr. Chairman, while we apnlaud the intent of this legislation, 
many of its objectives are already being achieved under exist lg programs and auihonues. NASA 
decs not need new legislative authority and already has fun >s to carry out many of the bill s 
activities. Therefore, H.R. 4726 should not be reported by the Subcommittee. In these nmes of 
shrinking budgets, agencies like NASA must carefully economize to ensure that they can conduct 
their missions, and not extend themselves beyond their ability to produce successful results. In 
addition, a joint program such as this would not yield appreciably greater results than existing 
efforts — at least not enough to justify another level of administration. 

Again, I applaud the committee's concern for the state of our educational institutions, and pledge 
our continued efforts to further these objectives within the means provided to us. 

Thank you, Mr. Chairman. I would be pleased to answer any questions you or the other members 
of the Committee may have. 
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Mr. Thornton (presiding). Thank you, Dr. Brown. 

We will proceed to hear from each of the opening statements 
before we have questions, and I do appreciate your fine testimony. 

From my standpoint, it is easier to grasp the idea that when you 
have limited resources you should apply them to those areas that 
are really doing well and producing good results, but I do appreci- 
ate your concern about whether additional resources could be put 
to good use. We will come back to that at a later point. 

Dr. Williams. 

Dr. Williams. Mr. Chairman and members of the subcommittee, 
I too am pleased to be here today with my colleagues from NASA 
and the Department of Energy to discuss the activities of the Foun- 
dation regarding two-year colleges and informal science education 
centers as they relate to H.R. 4726, the Opportunities in Science 
and Technology Act of 1992. 

The National Science Foundation recognizes and appreciates the 
critical issues concerning opportunities in science and technology 
raised by H.R. 4726, and accordingly certainly we are in agreement 
with and applaud the goals and objectives as proposed in the legis- 
lation. 

To be sure, the two-year colleges have a broad central mission to 
provide access to quality education and achievement in science, 
mathematics, and technology to students in general and especially 
students drawn from their local communities. So, in my judgment, 
these institutions have a unique niche within the education pro- 
gram and activities of the National Science Foundation. Corre- 
spondingly, the science centers obviously make significant contribu- 
tions to the achievement of our overall goals. 

The Education and Human Resources Directorate of the Nation- 
al Science Foundation supports the purchase of equipment for sci- 
ence, engineering, technology programs through either science and 
technology centers or two-year colleges and institutions through 
primarily two existing programs. At the undergraduate level, the 
program is Instrumentation and Laboratory Improvement, obvious- 
ly available to two-year as well as four-year institutions, and in the 
instance of the science centers, the Informal Science Education 
Program. 

Despite these two programs, I will readily concede that there are 
many other needs and opportunities that must be met in order to 
more effectively address science and education needs and chal- 
lenges before the country. W T e are committed to providing this sup- 
port to the institutions consistent with our overall resources and 
program objectives. 

I believe that the amount of funding which will realistically 
become available can be most effectively awarded through the ex- 
isting programs of the National Science Foundation with emphasis 
on the following: where provision for the equipment is coupled with 
a program rather than creating an equipment program, per se. 

To extend my comment, equipment purchase independent of a 
larger educational goal, in my judgment, will have an impact short 
ot the intent. There may, for example, be no extensive plan for the 
use of the equipment, per se. Witness— while indeed this is not the 
case in two-year colleges and most assuredly science centers, but it 
is a relevant issue. Witness the substantial underutilization of hun- 
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dreds and, in some cases, thousands of computers donated to public 
school systems without the provision for placing those equipments 
in the context of an organized program. , 

We therefore have two programs in which we are making sub- 
stantial contributions in this regard, but the equipment is support- 
ed in the context of an overall program. Through various programs 
focusing on the two-year colleges, we support instrumentation 
eauipment as it relates to math and science education To put that 
in context, in fiscal year 1990, within the total portfolio in the Di- 
rectorate, we made 49 individual grants to the two-year college 
sector In 1991, we were able to increase that level of support to 
some 85 grants. We clearly anticipate in the next year— in the cur- 
rent fiscal year, fiscal year 1992— to exceed those numbers. 

I will readily concede that within the undergraduate arena ot the 
Foundation in the case of math, science, engineering, and technolo- 
gy education, historically, the two-year sector has been under- 
served and the results I just gave you represent a conscious ettort 
on our part, starting about a year and a half ago, to increase the 
resource base to the two-year college sector. I anticipate that in the 
near term it simply will become a larger part of our portfolio, and 
most assuredly as a part of those programs we will address needed 

^Tlfe^nformal science education effort that is relevant to the bill, 
or what is proposed here, as I indicated earlier, provides a variety 
of educational resources in the form of exhibits, media, strategies 
for meetings— for addressing large numbers of individuals in order 
to stimulate parents and other adults to become informed advo- 
cates of higher education, high quality math and science education, 
to support the school curriculum as it relates to informal science 
education, and deal with the broad issue of science literacy. 

We in fact, provide funding under this program for the purchase 
of equipment, equipment that is integral to an exhibit or program 
of an institution that is involved in informal science education. Ex- 
plicitly, so far for the current fiscal year, equipment purchases 
under larger programs have totaled about $1.5 million. To put that 
in context, the total informal science education budget for this 
fiscal year of the Foundation is $35 million. Of that amount, ap- 
proximately $12 million goes to the development of exhibits. Broad- 
ly -:>ut, that is relevant in terms of science and technology centers. 

In addition to that, the program has also supported over $4 mil- 
lion to three very large projects which are designed to enable devel- 
oping newly developed science centers to acquire a proven set ot 
science museum exhibits from existing centers. Obviously equip- 
ment is involved. t 

For example, the Pacific Science Center in Seattle, Washington, 
has developed a traveling science program called Science Carnivals 
to bring science into experience, including exhibits, science demon- 
strations, and teacher workshops to rural areas in Washington, 
Idaho Oregon, and Montana. Developing museums can acquire 
copies of the Science Carnival along with technical assistance and 
staff through this very large grant. m 

In summary, we have within the context of the informal science 
education program in the Foundation a substantial effort directed 
to science and technology centers. 
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With respect to the joint management obligated under the pro- 
gram, my general comment is essentially consistent with what was 
indicated by Dr. Brown from NASA. As I understand the proposal 
in fiscal year 1993, what would be authorized is roughly equal to 
what the NSF alone has expended in this area for our science and 
technology centers or under our informal science education pro- 
gram this fiscal year. Certainly there is less than enthusiasm as re- 
gards the overhead and associated administrative costs that each of 
us would have to mount to accomplish a goal that I suspect could 
be accommodated by collaboration between the three agencies if we 
elected to do so through the existing FCCSET education and 
human resources structure. 

For all of the reasons indicated, those reasons being: one, we 
have a program that gives attention to the two-year institutions, 
that will certainly increase as a part of our portfolio; B, or second, 
there is a major effort under way supporting science and technolo- 
gy centers, the amounts I indicated earlier; third, it would appear 
to the Foundation that the proposed three-agency structure is not 
necessary. Rather, our position is that — certainly with encourage- 
ment of this proposal— is that we extend our existing efforts in sup- 
porting the two broad institutional sectors, science and technology 
centers on the one hand, and, two-year 'institutions on the other; 
and therefore, while, as I indicated earlier, we applaud and agree 
with the intent of the bill, we would not recommend that it be pur- 
sued further. 

Thank you, 

[The prepared statement of Dr. Williams follows:] 
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Mr. Chairman and Members of ths Subcommittee, I an pleased to 
bs bsrs today with ay colleaguee froa NASA and th* Department of 
Energy to discuie ths activities of ths Foundrtion regarding two- 
year collages and informal aoianoa centers and bow tlaese relate to 
H. R. 472*, the Opportunitiee in Science and Technology Act of 1992. 

The National Science Foundation <NSF) reoognisee and 
appreciatee the critical iseuee concerning opportunitiee in ecience 
and technology raised by H.R. 4726. In large part because of the 
revolution in information-proceesing technologies, the nation is 
experiencing a virtual exploeion of ecientifio discovsriss and 
technological advanoee. For our nation to continue to benefit from 
the production of new knowledge, we must dsviss nsw and batter ways 
to provide learnere and teachers across ths country with equitable 
accese to the tools, expertise, materials, and mathode of new 
information-processing tschnologiss. We, therefore, applaud the 
goale and objectives of ths lsgislation proposed. 

Two-year collsgss hsvs s broad, centrsl mission: to provids 
acoass to quality education and schisvement in scisnce, 
mathsmstios, snd tschnology for sll Amsricsns within thsir locsl 
communitiss. science centers slso contributs signif icsntly to 
these goals. Ths Dirsotorsts for Education snd Human Resources 
(EHR) within NBF provides s vsristy of support, for the 
incorporstion of technological advancae in two-year collsgss snd 
institutions involvsd in informal scisncs education, ss wsll ss 
othsr institutions* 

EHR currsntiy supporte the purchase of equipment for scisncs- 
tschnology osntsrs snd two-yssr colleges and institutions involved 
in informsl ecience education (e.g., scisncs-tschnolvgy centers, 
natural history mussums, soos, aquaria, botanical gardans, and 
other community-centered orgsnisstions) through two satiating 
programs, the inetrumentation and Laboratory Improvement Program 
(ILI) and the Informal Science Education Program (183). 

Dsspits thsss positivs sfforts, ws recognise that there are 
many other neede and opportunitiee that auat be met aa we 
contribute to addreee.ing the many ecience education challsngae 
facing the nation. Two-year oollegne and informal soisnos 
sduostion csntere have a valuable role to play in thaee efforte and 
the Foundation is committed to providing eupport for these 
institutions within ths sxisting program atructure of the 
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Foundation. ffe believe that the amount of funding which will 
realiatically becoi* available can be moat affactivaly awarded 
through thasa axiating EHR programa whara equipment ia coupled with 
programmatic activitiaa, rathar than craating naw program*. 

Equipment purchaaad independent of a largar aducational af fort 
will hava littla impact. Thara may ba no extensive plan for tha 
use of tha equipment and proviaiona for tha maintenance and 
replacement of the equipment may ba inadequate. Advanced 
technologiea are of little use if educational applications have 
been poorly developed or if teachera or college faculty are not 
well-prepared to take advantage of the technologies; one need only 
note the poor utiliiation of hundreda of thouaanda of computers in 
our public school claaarooma. 

Existing funding mechanisms used by EHR for the support of 
advanced educational technologies have been eff^e'eive. The 
equipment purchased through peer-reviewed grants from eith tr the 
ILI or I8E programs must be part of a larger educational effort. 
This provides some assurance that tha equipment will be effectively 
used and that its use will be dedicated to science ana **thematics 
education, such aa the reform of undergraduate acience curriculum 
or as a part of a acience museum exhibit. The grants made through 
thm ILI programa have been effective in leveraging substantial non- 
Federal support for upgrading laboratory inatruction at the 
undergraduate level, ibe granta involving technology hava enhanced 
the experiences of millions of museum visitors and have stimulated 
the development of new exhibit techniques. 

A third program in EHR, Applications of Advanced Technologies 
(AAT) , must also be cited for its central role in the applications 
of technology to the improvement of acience and mathematics 
education. The office of Technology Assessment (OTA) stated in its 
recent report, Power Oq, (1988), the only xnown overview of Federal 
R6D in educational technology, "Nearly all the technological tools, 
pedagogies, and methodologiea had their inatructional origins in 
these early N8F projecta — telecommunicationa and computer 
networks, graphica, apaech synthesis, programming languages such as 
Logo, laboratory instrumentation, instructional simulations, 
interactive dialoguea, aconomica modeling and gaming, social 
science data analysis, interactive videodiacs, career counseling, 
and computer literacy for educators." Thua, projeota funded 
through the AAT program and earlier programs have been largely 
responsible for the great advances which have been made in the use 
of advanced learning technologies. 



Through various programs, N8F supports the role that two-year 
colleges play in the preparation of transfer students, the training 
and retraining of the technological workforce, and the improvement 
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of the scientific literacy of other students. The Instrumentation 
mnd Laboratory Improvement Program supports projects to generate 
more \«ff active and efficient approaches to laboratory and field- 
basedN^instruction in two-year institutions. 

ILI funding stimulates important laboratory instructional 
improvements and helps leverage significant non-Federal resources 
towards this end. substantial cost-sharing i» required and 
provided by the avardee institutions from their own resources, 
private foundations, states, equipment manufacturers, and other 
•laments of the private sector. In FY 1990, 49 awards were made to 
two-year colleges through this program; in FY 1*91, there were 52 
awards. The typical ILI grant is relatively small by NSF 
standards, but the reeults are significant. Rare are several 
examples: 

o The Montgomery County Community College (Pennsylvania) 
received $43,183 to develop a computer laboratory with an 
intelligent tutoring system for algebra, providing 
students with opportunities to conduct experiments with 
mathematics, the piloting of new materials, and faculty 
training. 

o Edison Community College (Ft. Myers, Florida) received 
$86,525 to develop a "living" laboratory, which provides 
undergraduates the opportunity to use sophisticated 
analytical equipment to analyse watar samples and 
biological field data, which forms a substantial part of 
laboratory courses and which will ultimately provide an 
ecological baseline of the waters in the region. 

o saddlebrooX College (Mission Viejo, California) received 
$23,985 to purchase equipment which will allow students 
to isolate cellular organelles and macroaolecules in cell 
biology, microbiology, «nd introductory biology 
laboratory course, and to perform simple exercises in 
recombinant DMA technology. The equipment will be used 
in introductory biology courses and also in non-majors 
biology courses in an effort to increase the scientific 
literacy of general students in modern molecular biology. 

Two-year colleges are also eligible to *pply *nd receive 
support from EHR's Undergraduate Course and Curriculum Program, 
which provides funding for curriculum development, and 
Undergraduate Faculty Enhancement Programs, which provides funding 
for professional development for undergraduate faculty. (The 
following table provides a breakdown of NSF support of two-year 
colleges) • 
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N8F Support to Two-Year Collegee 
FY 1**1 





number of 
Awards 


Dollars in 
Millions 


Instrumentation mnd Lab. improvement 


53 


$1.71 


Courss mnd Curriculum 


6 


$ .36 


Faculty Enhancement 


2 


$ .08 


Othar EHR Programs 


11 


$ .64 


EHR TOTAL 


72 


$2.79 


NflF Research Programa 


13 


$ .56 


N8F TOTAL 


85 


$3.35 



EHR has taken significant steps to incraaaa tha rola of two- 
year collegea in its programs. EHR is supporting tha N8F/American 
Association of Community and Junior collages (AACJC) Fallows 
program, in an effort to batter inform tha two-yaar collage 
community about N8F programa and funding opportunitiea. Through 
this program, eight two-yaar collage faculty have served in- 
residence in EHR divisions where thay have become familiar with tha 
broad range of emiating programa and ongoing pro j acta. These 
Fsllows will maintain contact with N8F and communicate with their 
colleagues through AACJC and othar profeaaional organisations. 
Through prasentationa at professional meetings and two-yaar 
colleges, N8F program ataff are providing aignificant outreach to 
introduce science, engineering, and mathematics faculty at two-year 
colleges to funding opportunitiea within EHR. Workshops are also 
bsing held to improve the number and quality of proposals from two- 
yaar colleges. 

EHR sought recommendations from two-year colleges in a 
workshop held in Kay, 1**1, on science, engineering, and 
mathematics education at these inatitutiona. An N8F raport 
entitled Hatching Actions and Challeng ea (1**2) tranamitted the 
recommendations of the workshop. Finally, members of the EHR 
Advisory Committee prepared a report at tha request of EHR entitled 
"Suggestions to Increase Community College Participation with tha 
National science Foundation." 

Baaed upon these reports, SfiR is planning to strengthen the 
Undergraduate Courae and Curriculum program to include a focus on 
curriculum development on technology education and to strengthen 
the current emphasis on curriculum development activities which 
ssek to improve the science literacy of all students, not just 
those who are electing careers in science. This would capitalise 
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on tha atrangtha of two-yaar collaga faculty mambars in auch araas 
as collaborativa learning, high quality teaching, hands-on 
•xpariancaa, and work with undarraprasantad groups. 

INFORMAL SCIENCE EDUCATION 

Within EHR, tha Informal Bcianca Education Program (I8E) 
supports tha important rola of informal acianca inatitutions by 
providing rasourcaa for aducational axhibita, madia, and atratagias 
raaching participanta in aattinga outaida of achool. Tha goals of 
I8E ara to aupport pro j acts whicb davalop tha intaraat of childran 
and youth, aspacially thoaa from undarrapraaantad groupa, in 
scianca, mathamatica, and tachnology; atimulata paranta and othar 
adults to bcJoma informad mdvocataa for highar quality acianca and 
nathtmatica aducation; support tha school curriculum with ralatad 
informal activitiaa; and improva ganaral acianca litaracy. Thasa 
projacts ara fundad primarily through granta aupporting tha 
davalopmant of talaviaion and radio programa, acianca musaum 
axhibits and programs, and aducational afforta carriad out through 
youth-aarving and community organisation*. 

I8E haa providad funding for tha purchasa of aquipmant 
intagral to an axhibit or program of institutions angagad in 
informal acianca aducation. Wa astimata that about 10 parcant of 
tha funda awardad to non-profit inatitutiona angagad in informal 
scianca aducmtion ara for aquipmant, which would total 
approximataly $1.5 million for TY 1112. For axampla, tha Naw York 
Hall of Bcianca ia davaloping an axhibit on audio tachnologiaa. 
NSF funda purchaaad aoma of tha computar hardwara naadad for tha 
projact, but tha SONY Corporation ia donating much aquipmant and 
tachnical aaaistmnoa to tha projact* 

Mora oftan, ISE haa aupportad projacta whara VST funda wara 
diractad towarda tha davalopmant of tha aoftwara or programming 
involvad in an axhibit or program* Thia funding haa oftan 
lavaragad tha donation of aubatantial amounts of aquipmant from 
corporationa or othar non-Tadaral »ourcaa* Tor axampla, Ohio'a 
Cantar of scianca ,uid Induatry'a "*i«aion to Mara" projact lata 
viaitora participata in a simulated apaca voyaga, including acianca 
axparimanta. Applrt Computar donmtad tha hardwara for tha 
intaractiva computar atations in tha axhibit; MST funda aupportad 
tha davalopmant of tho aoftwara, which raoantly won f irat placa in 
tha annual compatition aponaorad by tha Smithaonian and 
Computarworld Magaaina* 

In anothar projaot, Ibe ia aupporting tha davalopmant of tha 
Playing to Win Matwork, whiih will provida tachnical asaiatanoa in 
tha davalopmant of aoftwara axd aducational program* for "community 
computing cantara", which provida low-incoma and minority 
oommunitiaa with aooaaa to and training in tha uaa of computara and 
othar tachnology. Appla computer and othar corporationa hava 
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^"^^hrlu'ntV 1 C ° BPUt '" t0 ° V ' r • h - a « a •««"• Program, 

..^ *, IS ? h ! s in ««»»iDgly supported the development of the 
dev.^n^'"," ° f infor " 1 -auction through profession.! 

development programs «na through projects which helo d«^«inn?«i 
museums acquire th. f undem.nt.l "aqW»."» used 

^1 ?K? h ; qU : U , t 7' int -r.ctive .ci.nc. exhibits. fndedTrougSjy 
■ l hird ° f »H ISB-funding (approximately $12 million in FY 92? 
onnLt?,^^- *** a - v « lo P»« t <* «hibit.. Prof.ssion.l d.v.lop».ni 
opportunities .r. now available for museum educator., staff and 

"^"V a - v - lo P in 9 center., and minority »u..um 

staff, through projects supported by ISE. ' »»»"™ 

The program has also committed over $4 million to three 
llllln W „ hio \ wil \ developing science enter, to .c^re 

proven sets of science museum exhibits from exiting science 
center. For example, th. Pacific science center (Seattle, 11)111 
t?SZf£!\Z » oi - no « P™3*»» called "science carnival" 

to bring the science center experience (including exhibit., science 
w«S?n^*^°r n ;\ * nd t ** oh * r w °^shop.) to'rSr.I ,'r.as " 
Washington, Idaho, Oregon, and Montana. Developing museum, can now 
acquire copies of the "Science carnival", along with technical 
s".nc. n c.n?«. St * ff tr * inin *' trough an ISE grant "to th.'p.cl t !c 

involve tn^m.r'.hiff ""PP 0 ^" » br °» a «nge of project, which 
involve the purchas. of equipment, but more often supports the 
development of software, curriculum, interactive media, or other 
coSnu t . W r. i0h - r abl r- P«*i°lP«»f to make BO r. effective us. , of 
lSEJiE ; h 1 n,f t * r *°^ V * m * aiS ' * na oth * r technologies in r.lation to 
learning about science and mathematics. NSF support leveraaes 

«n'n««S l ?n a ?fr\ i f M ° f 00 »P ut -« «« °th.r hig^.chnolog^ 9 " 
non-profit institution, .ng.ged in informal science education. 

JOINT PROGRAM MANAGEMENT 

-t„-i„»-^ R ; *Vi PJ ovia- " that program activities authori.ed would be 
Iti IJL by th * VBr ' NASA ' » na D0E - Th - FCCSET process by 

.DDronrT.t-* ?* < ^ nOOUr ! g " 0 °° r <"n«ti°n, coop.r.tion, and where 
appropriate, joint venture, between it. member agencies For 

aa^:; t K wf t h \"; i S T ^*° t ' "?«tly .igned . formal'-e^randum It 
agreement with the NIH for joint funding of several programs. Xt 
can work. It also take, time to ..tablish operating procedures 
which accommodate the idiosyncrasies of cooperating agencies? 
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CONCLUSION 

Within the nation's public schools, two-year colleges, and 
universities, thero are tremendous needs for funding to bring 
educational and research facilities up to date to meet the demands 
for the future. NSF's current programs in research and education 
are highly competitive. The Federal funding available cannot meet 
all the needs for these activities, nor is it primarily a Federal 
responsibility. In addition to equipment needs, continual research 
and development is needed to assure that our nation's classrooms 
benefit from the latest advances in technology; without such 
research, the return on the investments in new hardware will be 
minimal. 

While we support the general intent of the bill, it is our 
belief that the National Science Foundation does not need new 
authority to accommodate the legislation's intent and already, to 
the extent that funds permit, carries out the activities described 
in the bill. Therefore, we recommend that no further action be 
taken on H.R. 4726. ThuoX you, Hr. Chairman for the opportunity to 
discuss these matters with you today. 
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Mr. Thornton. Thank you very much, Dr. Williams, and the 
entire— without objection— the entire written statements of each of 
the witnesses will be included as a part of the record, and our next 
witness is Mr. Richard E. Stephens of the Office of Energy Re- 
search. 

Mr. Stephens. 

Mr. Stephens. Thank you, Mr. Chairman. It's a pleasure to be 
here. Actually, it is a rare opportunity for my Department to testi- 
fy before this particular subcommittee, and we certainly appreciate 
the opportunity to do so. 

As Fm sure members of the subcommittee know, however, DOE 
has been very deeply involved in support for education since the 
very earliest days of the Atomic Energy Commission. However, I 
also want you to know that beginning in 1989, from Admiral Wat- 
kins on down, the Department is absolutely firmly committed to 
doing whatever we can to assist in achieving the national educa- 
tion goals. 

Since 1989, we have initiated a wide range of pre-university sci- 
ence education programs principally, but not exclusively, centered 
around our National Laboratories and research facilities. Many of 
our initiatives include formal partnerships between our laborato- 
ries and school districts at either the regional or in some cases 
State-wide levels. Just two examples perhaps for your edification. 

We have a partnership under way now with the Oakland Unified 
School District in California involving all four of the DOE laborato- 
ries in the Bay area. It involves every school, both elementary, 
middle, and high schools, 1 and it involves most of the teachers. 
And the kinds of activities we are involved with include summer 
institutes for teachers; workshops; equipment loans; advice on de- 
velopment of experiments that they can use in chemistry, biology, 
and physics classes; internships for students; advice on curricula; 
and a whole range of other ancillary activities. 

That is kind of an example of what we would classify as a full 
court press in some of our initiatives with school districts. 

On the other hand, on the other end of the spectrum are what 
we might call a one-on-one program involving staff at our Continu- 
ous Electron Beam Accelerator Facility down in Newport News, 
where every week during the school year we bring in four entire 
> classes of fifth-grade students from the Newport News school dis- 
trict. 2 They spend the entire week at the laboratory, eight hours, 
or basically a school day, learning about science— in this case, 
physics— and doing a lot of interesting hands-on experiments. 
Teachers are absolutely central to that particular program, and we 
propose to expand that over the next several years actually to a 
State-wide initiative in Virginia. 

Many of these initiatives actually came out of a conference we 
sponsored back in 1989 at the Lawrence Hall of Science, and as the 
chairman of the committee, Mr. Brown, recalls, it was a three-day 
process, a very intense discussion on the role of DOE in achieving 
national education goals, and many of the initiatives we have start- 
ed certainly began at that particular conference. 



l Mr. Stephens intended to add "in Oakland, California." 

2 Mr. Stephens intended to say \nd the Hampton, Virginia school district." 
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All of these activities, including our new programs, are described 
in our new education catalogue, of which I believe copies have been 
made available to members of the subcommittee. This is a fairly 
good representation of the range of programs the Department of 
Energy is currently involved with, but not all, because many of our 
activities involve individual volunteers at our laboratories working 
one-on-one with teachers, students, and parents in a very informal 
way of assisting in science and math education improvement. 

Now as members of the committee certainly know, there are a 
number of serious issues which confront us in science and math 
education. Two are of particular concern in today's hearing. Let me 
phrase the one the following way. And that is the continued low 
representation of women, minorities, and those with disabilities in 
most scientific and technical disciplines must be corrected over the 
next 10 to 15 years, or we will have serious consequences for the 
continued vitality of U.S. science. 

Community colleges, noted in H.R. 4726, are particularly well po- 
sitioned to assist in this effort to better prepare more minority stu- 
dents particularly for future careers in science, engineering, and 
related fields. 

The second issue is the appalling level— I need to underscore 
that word— the appalling level of scientific illiteracy on the part of 
the American public. This has serious implications for our ability 
to make public policy decisions on issues which are inextricably 
interwoven with science, technology, and even math. 

Regarding our support for community colleges, we have several 
modest but growing initiatives that I do want to make sure Mem- 
bers are aware of. One is, we have a program that has gone on for 
a number of years called the Pre-freshman Enrichment Program, 
which is a series of summer institutes on campus for middle school 
women and minority students, enrichment programs in science and 
math. Beginning in fiscal year 1993, the eligibility will be changed 
so that community colleges will be eligible to compete directly for 
awards rather than partnering with four-year colleges with de- 
greed programs. 

We also provide equipment loans— actually, equipment grants, 
rather— to community colleges through our Used Energy-Related 
Equipment Program. DOE has somewhat unique legislative author- 
ity to provide access to excess scientific equipment at our National 
Laboratories to universities and colleges on a first come/first 
served basis. And we note over the last several years that many 
smaller and two-year colleges have really benefited from that par- 
ticular program. 

We also have started some interesting initiatives in one ot the 
particular areas of growth in the Department, which is our Envi- 
ronmental Restoration and Waste Management Program, which, as 
you all know, deals with not only the science and technology of en- 
vironmental cleanup but also the manpower required to achieve 
these goals. We find that we cannot literally identify the cadre of 
people that we need for our facilities for the next number of years 
without going back in and beginning to prime the pump, particu- 
larly at the community college level in establishing two-year 
degree programs on environmental waste management. 
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One unique initiative beginning in California involves the Law- 
rence Livermore National Laboratory and all the California com- 
munity colleges as well as colleges in Nevada and Arizona, working 
together to develop new curricula at the two-year level in hazard- 
ous waste management. 

Regarding our concerns with public science literacy, this concern 
cuts across all of the Department's pre-college initiatives. We 
strongly believe that the best defense against scientific illiteracy is 
a well educated, highly motivated, personally challenging math 
and science teacher beginning in the early primary grades all the 
way through high school. Every one of our pre-college initiatives 
involves teachers, and every one of those initiatives provides a 
background and focuc for helping those teachers really begin to 
excite and challenge their students, many of whom will not go on 
to become scientists and engineers and ideally will become more 
literate citizens in this particular environment. 

We also have three interrelated programmatic approaches to 
helping improve science literacy. Like NASA and the National Sci- 
ence Foundation, we also have a Museum Science Education Pro- 
gram we have started several years ago providing competitive 
awards to science museums and science centers. Attached to my 
formal testimony are the list of awards made both last year and 
just last week in this current fiscal year. 

I do want to note that several of these awards arc jointly spon- 
sored with NSF and other private organizations. In fact, we contin- 
ually seek out opportunities to leverage our funds with other agen- 
cies and with private organizations so that we can bring together 
an interesting overview of various issues in science and technology 
representing different perspectives. 

Our second approach is also beginning to develop along the lines 
of assisting in the development of interesting instructional and 
public television programming on science and math. And my testi- 
mony has numerous examples of what we have done in the past; 
let me just cite two. One is the series called Futures, which in- 
volves Jaime Escalante, the award-winning teacher from Los Ange- 
les, now in Sacramento, which is an instructional series— 15- 
minute videos on how important math is, no matter whatever 
career you choose. The Department, along with NSF and ARCO 
and IBM, 3 is very much involved in supporting that series, and just 
recently PBS has indicated this is the most successful instructional 
TV series ever in the history of the system. 

We also are involved in underwriting the production of education 
materials for a PBS series called The New Explorers, which is 
hosted and moderated by Bill Kurtis from Chicago. Bill essentially 
illustrates how scientists do science. What we have done through 
the Argonne National Laboratory, working in partnership with 14 
Chicago-based educational institutions, have developed curricular 
materials for use in middle schools that illustrate how science is 
actually done, which includes a field trip for the students to actual- 
ly see the science described in the particular video that they are 
watching. 



3 Mr. Stephens indicates that the Department of Labor also provides funding for Futures. 
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The Chicago education partners include all the museums in Chi- 
cago, the two zoos, the planetaria, several research laboratories, 
and, of all things, even one of the police precincts as one of the 
shows dealt with forensic science. 

Both of these series, Futures and New Explorers, are designed to 
stimulate student interest in math and science, particularly to indi- 
cate how important to them science and particularly math will be 
to whatever future careers that they choose. 

Finally, in our public science literacy, we have engaged our lab- 
oratories again in outreach programs to their local communities. 
Most of our Laboratories not only have partnerships with local 
school districts but, as part of that, have partnerships with commu- 
nity groups, parents organizations, churches — wherever there are 
organizations that would basically benefit from the type of involve- 
ment of our scientists in reaching out in a nontraditional way to 
parents and their students. 

Many of our programs — for example, in Sandia in Albuquerque — 
require as a price of admission for a student to participate in a pro- 
gram, they have to bring a parent along. And that is absolutely an 
interesting way to underscore the connection we need to make with 
family life in terms of math and science. 

Finally, let me talk briefly about H.R. 4726, which certainly has 
very laudable goals. As I have noted, we have continued to expand 
the involvement of both science museums and community colleges 
in our various programs, and we certainly are actively involved in 
seeking out potential collaborative opportunities with NSF, NASA, 
and other affiliated agencies involved and the Committee on Edu- 
cation and Human Resources that Dr. Brown referred to. 

DOE currently has formal memoranda of understanding in sci- 
ence education with six Federal agencies — working on a seventh 
with the U.S. Department of Agriculture — where we have agreed 
to work with our resources, mainly people, to assist those agencies 
in achieving their own educational goals by providing the kind of 
input from our Laboratories that helps intensify the education ex- 
perience provided by the other agencies. 

We do believe that the intent of H.R. 4726 is certainly laudable, 
but it seems to us that the administrative provisions would be un- 
wieldy at best and would not seem to bring any value added to 
what is already going on in the relationships between and among 
these three agencies. 

To summarize, Mr. Chairman, the Department is very much in- 
volved, as I hope I have pointed out, in efforts to improve science 
and math education, both those that are focused on attracting 
more students into careers in science and engineering, but certain- 
ly more broadly based on the need to begin to raise public literacy 
in science and technology, which I do believe is certainly one of the 
more critical problems we face in this whole area of education. 

Thank you for the opportunity to be with you. 

[The prepared statement of Mr. Stephens follows:] 
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Hr. Chairman ind Members of the Subcommittee: 

I am pleased to represent the Department of Energy (DOE) 1n today's hearing on 
H.R. 4726, the Opportunities 1n Science and Technology Act of 1992. 

In my testimony I would like to first highlight the Involvement of the DOE 1n 
the national effort to Improve mathematics, science, and engineering education 
at all levels. I would then like to summarize our concerns with and support 
for efforts designed to Improve public literacy 1n science and technology, and 
finally, comment briefly on the purposes and provisions of H.R. 4726. 

As Members of the Subcommittee know, the Department has been Involved 1n 
support for education since the earliest days of the Atomic Energy Commission, 
the first predecessor agency to DOE. Some of the first Federally- supported 
programs DOE now conducts for undergraduate and graduate students were 
Initiated by the Atomic Energy Commission 1n the early 1950s. This tradition 
of support for education continues today. 

While historically DOE has always been deeply Involved 1n university-level 
research and related education programs, beginning in 1989 the Department made 
a major commitment to programs at the pre-univers1ty level. This commitment 
was made based on the reality that DOE 1s both a major consumer and supporter 
of scientific and engineering talent. However, 1t 1s also clear to us that 
the current problems affecting the Nation's precollege science education 
system (which have been well documented 1n previous hearings by this and other 
Congressional committees) have major long-term Implications for the 
Department's ability to find, recruit, and retain scientifically and 
technically educated personnel for future DOE missions. Hore broadly, a 
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scientifically literate public 1s needed to make well -reasoned decisions about 
energy options and to devleop, manage and properly use energy technologies. 
The Department, therefore* has a direct stake 1n the national effort to 
Improve science and mathematics education at all levels In order to ensure 
that sufficient numbers of young people, including women, minorities, and 
those with disabilities, pursue careers in scientific and technical fields. 
The National Energy Strategy seeks to Increase Americans' understanding of the 
role of energy in their lives, and Its attendant costs and benefits, and to 
ensure a reliable supply of highly skilled scientists, engineers, and 
technicians in energy- rel ated fields. 

Much of the Department's current support particularly for precolltge level 
education and related public science literacy programs has grown from 
recommendations developed at the "Hath/Science Education Action Conference" 
held on October 8-10, 1989, at the Lawrence Hall of Science in Berkeley, 
California, and co-chaired by the Secretary of Energy, Admiral James Watklns, 
and Nobel Laureate Dr. Glenn Seaborg (former Chairman of the Atomic Energy 
Commission). This conference was undertaken in direct response to the 
Charlottesville Summit Conference on Education where the President and the 
Governors developed the National Education Goals. The Berkeley Conference 
produced a specific blueprint for action for DOE to become fully engaged in 
the effort to achieve the National Education Goals, particularly Goal #4: "By 
the year 2000, U.S. students will be the first in the world in science and 
mathematics achievement. H 
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The DOE strategy for precollege science education heavily relies on the unique 
physical and human resources included in the Department's National 
Laboratories and contractor resear h facilities. The nine multi-program DOE 
National Laboratories and over 30 additional specialized research facilities 
are* therefore, directly involved in carrying out the Department's science 
education mission. This unparalleled collection of scientific and technical 
facilities and instrumentation along with the thousands of scientists, 
engineers, and technicians who work at these world-class institutions have 
extraordinary potential for exciting students, teachers, and adults about 
science and technology. 

Increased use of DOE's facilities for precollege student and teacher programs 
became formal Department -wide policy on Hay 21, 1990, when Secretary Watkins 
issued a notice expanding the Department's education mission. This notice 
directed all DOE offices, facilities, and contractors to commit support to 
education through such activities as loans of equipment and staff to schools, 
education-oriented community service by DOE employees, and joint partnerships 
with Federal agencies, schools, businesses, science museums, and other 
community partners. As a result of this overall strategy and the full 
implementation of the Secretary's notice, DOE's precollege initiatives are 
fully supportive of the National Education Goals, the National Education 
Strategy as embodied in "America 2000," and the efforts undertaken by other 
federal agencies in science education as coordinated by the Federal 
Coordinating Council for Science, Engineering, and Technology Committee on 
Education and Human Resources (FCCSET/EHR) . 
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The array of DOE science education programs, Including our efforts on behalf 
of public science literacy, Is described 1n the "DOE Education Programs 
Catalog" (copies of which have been distributed to Members of the 
Subcommittee) . Just to summarize, In 1991 alone, primarily through these 
laboratories and research facilities, DOE sponsored over 800 Individually 
Identified precollege programs that reached over one million students and 
educators. In terms of funding for science education, the Department's budget 
request for FY 1993 Includes $113.2 million spread among Individual DOE 
program offices for support of programs directly focused on mathematics, 
science, and/or engineering education. Within this total, we estimate that 
approximately $4.3 million will be directly spent on public science literacy- 
related programs and projects. 

Let me now turn specifically to our public science literacy program. First, 
there is concern for public science literacy and the need to ensure that all 
students and their parents are able to effectively function in a world economy 
increasingly dominated by scientific and technical Issues. This concern cuts 
across all DOE precollege programs. It is our firm belief that the first line 
of defense against scientific illiteracy is a well -trained, highly motivated 
elementary school teacher with the second and third lines of defense being 
teachers at the middle and high school levels. 

There are three primary programmatic approaches being taken by DOE to support 
public science literacy efforts. These are as follows: 
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Museum Science Educat ion Programs: 

The Museum. Science Education Program provides up to $1 million annually to 
museums for energy-related scientific and technical exhibits and related 
education programs. This program provides the Nation's museums, visited by 
more t><an 150 million people per year, an opportunity to increase public 
science literacy through funding for exhibits, programs, activities, and 
technology. The list of awards made in this program in FY 1991 and FY 1992 is 
provided for the record. 

Public/Instructional Television Program?: 

We are increasingly involved in co-funding public and instructional television 
programs that deal in whole or in part with energy-related scientific ana 
technical subjects that are focused on increasing student awareness of the 
importance of mathematics and science in their future. These include: 

FUTURES - -FUTURES is an instructional television series designed to stimulate 
student interest in mathematics. Hosted by teacher Jamie Escalante, the 
program shows how mathematics plays an integral part in a range of exciting 
careers, from skateboard designs to architecture. The 1991 FUTURES Back to 
School Public Broadcasting System (PBS) special was the award-winning "Math . 

. Who Needs It?" featuring Bill Cosby. The National Aeronautics and Space 
Administration (NASA) will be co-funding with DOE the 19,2 Back to School PBS 
special that will focus on Space. 

New Explorers --The "New Explorers" with Bill Kurtis will be entering its third 
successful year on PBS. With the help of local teachers and scientists and 14 
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institutional "Explorer Partners" (which are predominantly museums), the DOE 
Argonne National Laboratory has developed teaching materials to accompany each 
program in the series. Staff at Argonne are coordinating teacher workshops 
based at museums throughout the country to introduce the Explorers teachers' 
guides and to adapt them to the local community. The Knoxville Zoo and Boston 
Museum of Science are just two locations for these workshops. 

Magic School Bus--The Magic School Bus is another PBS series, co-funded with 
the National Science Foundation (NSF), that will address key science concepts, 
systems, content areas, and facts typically taught in elementary schools. 
This animated series "stars" Mrs. Frizzle and her students who will take many 
exciting field trips through the solar system, to the bottom of the ocean and 
more. Due to the animated nature of the series, much of the often abstract 
information relevant to the topics will become alive and touchable to the 
cartoon characters and, consequently, be easy for the younger elementary 
school students to understand. This series will premiere next fall and is 
planned to go "head to head" with the traditional Saturday morning cartoons. 

Spate Age- -Collaboratively, DOE is partially funding, along with NSF and NASA, 
the production of "Space Age," an eight part, one-hour documentary series for 
PBS produced by WQED/Pittsburgh and NHK/Japan in association with the National 
Academy of Sciences. This series will take its viewers on an exciting 
adventure rich with science, mathematics, engineering history, and new 
concepts that have and will continue to come from the space program. 
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Education Outreach Programs : 

The third programmatic approach taken by the Department of Energy 1n 
supporting science literacy efforts 1s through the education outreach programs 
at the Department -sponsored laboratories. Many of these programs are 
described 1n the "Education Programs Catalog." Some examples Include: 

Brookhaven National Laboratory — Introduction to Computers 1s a 6-week course 
providing an opportunity for people of all ages to understand a computer's 
"thinking", hardware and software concepts, basic computer programming, 
introduction to word processing and spreadsheets, and hands-on software 
demonstrations. The program 1s sponsored jointly by Brookhaven National 
Laboratory, along with local churches and school districts with high minority 
enrollments. 

Lawrence Berkeley Laboratory (LBH --In their Hands-On Universe Program, LBL 
scientists work directly with high school science teachers nationwide. The 
teachers learn real science by using a high quality telescope for Image 
acquisition and by analyzing the data using a professional image processing 
system. Sites for this project Include the Boston Museum of Science, the 
Capitol Children's Museum, and the Harlem Community Computer Center. Further 
funding has been requested from NSF for this project. The Museum of Science 
1n Boston 1s also receding technical assistance 1n updating their planetarium 
education programs through spin-offs from the Hands-On Universe Program. 
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Stanford Linear Accelerator Center (SlAQ-.At one of several DOE facilities, 
SLAC helped develop the "Standard Hodel of Fundamental Particles and 
Interactions." This wall chart 1s used 1n over 50 countries. 

Counts on H.R. 47?fi ; 

H.R. 472G cites the essential need for a "citizenry knowledgeable 1n science 
and technology as the United States enters the 21st century." The Important, 
roles played by both science museums/science centers and the two-year 
community colleges 1n addressing this need are Illustrated 1n the proposed 
bill. The need for close Interagency collaboration in helping to achieve 
public science literacy 1s *lso noted. As ! have pointed out in my testimony, 
the Department 1s committed to assisting in the national effort to improve 
public science literacy, and our Museum Education Program 1s one approach 
towards this end. Community colleges also participate 1n a number of DOE 
education programs both through my office's Freshmen Enrichment Program (which 
sponsors summer math/sdence enrichment Institutes on college campuses for 
middle school women and minority students) and through training and 
development programs related to the needs of the DOE Office of Environmental 
Restoration and Waste Management. We actively seek out potential 
collaborative opportunities with NSF, NASA, and other Federal and private 
sector agencies 1n these and many other science education programs. We have 
formal "Science Education" Memoranda of Understanding with six Federal 
agencies that serve as administrative vehicles for joint programnatlc efforts. 
We have close working relationships with the education staff at the National 
Science Foundation and, as I have noted 1n my testimony, are Involved 1n joint 
support for several public science literacy projects. 
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Therefore, while the intent of H.R. 4726 1s laudable, the establishment of a 
new joint program administered together by NSF, NASA, and DOE would be 
administratively unwieldy at best and would also duplicate efforts already 
underway. One of the key "spin-offs" of the work of the FCCSET/EHR Committee 
has been the development of excellent and ongoing working relationships in 
science education between and among the Federal science agencies. We do not 
believe that th«> already strong working relationships among DOE, NSF, and NASA 
would be enhanced through this legislation. DOE does not need new authority 
to accommodate the legislative intent, and we are already devoting resources 
to the types of activities described in the bill. Therefore, H.R. 4726 should 
not be acted on favorably. 

Hr. Chairman, this completes my statement and I would be pleased to respond to 
any questions that Members of the Subcommittee might have. 
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1991 Huseura Science Education Program Awards 



Exploratortum - San Francisco, CA 
"Exhibit-Based Energy Teaching" - Exhibits 
on physics and life sciences and guide to 
help teachers build table top versions 



Goery Delacote 
Director 



The Franklin Institution Science 
Museum - Philadelphia, PA 
"Greenhouse Earth: A Traveling Science 
Exhibit on Global Climate Change" 



William Booth 

Vice President of Exhibits 



St. Louis Science Center - St. Louis, MO 
"Ecology and the Environment" - Exhibition 
gallery and energy science backpack program 

E. Tennessee Discovery Center - 
Knoxville, TN 

"Recycling: You Are The Solution" 
-Travelling exhibit and educational program 
directed towards middle school students 



Dennis Wint 
President 



David Sincerbox 
Executive Director 



Austin Children's Museum - Austin, TX 
"'Go Power' A Lively, Interactive Exhibit on 
Energy" 



Deborah Edward 
Executive Director 



Oregon Museum of Science and Industry - 
Portland, OR 

"Global Cycles and Changes" - Interactive 
exhibits and programming on global issues 

Scitech - Aurora, IL 

"Scitech Clubs for Girl Scouts" 



Marilynn Eichinger 
President 



Ernest Mai amud 
Executive Director 



The Discovery Museum - Bridgeport, CT 
"Project Energy: A Science Improvement 
Program for Middle Schools" 



Mary Anne Freeman 
Director 



California Museum of Science and Industry - 
Los Angeles, CA 

"Our Urban Environment" - A permanent exhibit 
about environmental issues in urban areas 



Ann Muscat 

Deputy Director, CM. S.I . 



The Discovery Center of Idaho - Boise, ID 
"Hands On Energy" - Six energy-related 
exhibits and educational programming. 



Lorette Williams 
Executive Director 
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1992 Huseum Science Education Program Awards 



Olivia Diaz 
President of the Board 



Robert Semper 

Executive Associate Director 



Alan Friedman 
Director 



Scitech - Aurora, IL 
"E=mc2, A Hands-On Exploration of 
Einstein's Famous Formula" 

Exploratorium - San Francisco, CA 
"Exploring the Gene: Interactive 

Exhibits on Genetics and the Human Genome" 

New York Hall of Science - 
Flushing Meadows Corona Park, NY 
"Set Careers Program: An Interactive 

Science, Engineering, and Technology 

Career Education Exhibit" 

New York Zoological Society - Bronx, NY 
"The Living Systems Energy Module" - 

Creates an understanding that human 

energy places demands on the environment 

Science Museum of MK - St. Paul, MN 
"Green Street: A Comprehensive Urban Energy 

and Environmental Exhioit and Education 

Project" 

Museum of Science - Boston, MA 
"Testing the Theory" - Focuses on 
learning through experiments 

SD Discovery Center & Aquarium - 
Pierre, SD 

"Rural America Energy Exploratory" - One 
permanent and one travelling exhibit; emphasis 
on photovoltaic power 

LSU Museum of Geoscience - Baton Rouge, LA 
"Louisiana Subsurface: Geologic History, 
Resources, and Hazards" 

San Diego Space and Science Foundation - Jeffrey Kirsch 

San Diego, CA Executive Director 

" 'STARPOWER' , an OMNI MAX Film on Thermonuclear 
Fusion and the Process of Scientific Discovery" 



William Conway 
General Director 



Louise Casagrande 
Senior Vice President 



David El lis 

President and Director 



David Padgett 
President 



Ralph Pike 

Associate Vice Chancellor 



Lexington Children's Museum - 

Lexington, KY 

"Energy Quest" - Six permanent exhibits 
and 48 visitor hands-on workshops; examines 
all aspects of energy utilizing "age appropriate 
teaching materials 



Roger Paige 
Executive Director 
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Mr. Thornton. Thank you, Mr. Stephens. 

Let's begin by addressing that general issue. As I listened to the 
three witnesses this morning, I found a remarkable paralleling of 
ideas, and generally it appeared to me to be a willingness to think 
that collaboration and working together in a broader interest 
might be useful. 

Do you gentlemen believe that you could collaborate in a pro- 
gram that would mesh the needs of your several agencies as called 
for by this bill? 

Dr. Brown. 

Dr. Brown. Certainly we can, Mr. Chairman. Yes, I do believe 
that we can collaborate in programs because, in fact, we do. We do, 
not only through the FCCSET Committee on Education and 
Human Resources, which is newer, but we do collaborate in other 
aspects. 

For example, we have a memorandum of agreement with the De- 
partment of Energy in which we carry out various activities. So the 
answer is yes, we do and we can. 

Mr. Thornton. That was the impression I had. 

Dr. Williams? 

Dr. Williams. I agree fully. You notice Mr. Stephens made refer- 
ence to several projects that are jointly funded by NSF and the De- 
partment of Energy. That is quite deliberate. Actually, when we 
get proposals we seek collaboration and participation by other 
agencies. 

But there is something else that we do that is very important, 
that is in my written testimony — is that typically for a project that 
is several million dollars, the initial award is made by one or more 
of the Federal agencies, and then, working with the grantee, what 
it also catalyzes is a significant investment from the private sector, 
without which — 

Mr. Thornton. It leverages additional support, doesn't it? 

Dr. Williams. Absolutely, yes. 

So we were doing this actually prior to the creation of the 
FCCSET structure, and, very frankly, as three of the five or six piv- 
otal agencies in the FCCSET structure, we are essentially obligated 
to collaborate. 

Mr. Thornton. Well, ideally then, structures should follow expe- 
rience and, as you learn to collaborate, perhaps have additional 
emphasis put on it by calling for a continuation of that. 

Dr. Williams. Right. 

Mr. Thornton. Mr. Stephens. 

Mr. Stephens. It actually— a week does not go past that we do 
not meet together, to be quite honest, through the FCCSET or 
through formal meetings, and collaboration is a natural way of 
doing business now in science — 

Mr. Thornton. So that portion of the bill that requires collabora- 
tion is not really— it really builds on the experiences that you al- 
ready have been using. 

Another thing that I would like to address, because I really agree 
with you, Dr. Williams, so much on this, that any advances in sci- 
ence, any programs, must be considered as a part of a larger educa- 
tional goal, that you get in trouble when you put computers in 
classrooms and you have not trained the teachers how to apply 
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them. You need to have a larger goal, and I would like to ask each 
of you the question whether there is anything in this language of 
this bill that would in any way restrict or restrain you from apply- 
ing the resources that are provided within the bill in accordance 
with an outline of a larger educational goal. 

Would you like to begin, Dr. Williams, and then we will go to Dr. 
Brown and Mr. Stephens. 

Dr. Williams. Well, if I remember the categories of the bill, it 
stipulates that 25 percent of the resources will go to the two-year 
colleges. That is not a problem. Twenty-five percent of the funds 
would go to science and technology centers. That isn't a problem. 

The component of the bill that specifies specific items of equip- 
ment that one would purchase, now the only — that would be prob- 
lematic only if it could not be folded in the context of a program, 
but if it could be put in the context of a program— I mean the 
audio-visual equipment, per se, NSF isn't going to — we don't do 
that. We don't provide categorical pieces of equipment. We try to 
provide a program for students, parents, and other participants. 
Now if that equipment is integral to it, that is not a problem. 

Mr. Thornton. And indeed that is something that the bill pro- 
vides that is not presently done, and that is to move toward equip- 
ment or facilities that are needed. 

Dr. Williams. That is right. 

Mr. Thornton. So it would encourage doing that, and then the 
question would be whether you all could provide the leadership to 
make sure that that equipment does not go into programs except 
those that have a broader educational base. 

Dr. Williams. Yes. 

Mr. Thornton. Dr. Brown, how do you react to that? 

Dr. Brown. My views, Mr. Chairman, are essentially those of Dr. 
Williams. Yes, it can be accommodated within the existing pro- 
grams. I don't see anything in there that is really counter to it. 

I would say that in terms of our strategy in NASA, we have 
opted to place our emphasis on other kinds of activities in terms of 
loans of equipment and exhibits and technical assistance rather 
than upgrading facilities and equipment, per se. It isn't that we 
could not do so, but we chose to emphasize our strengths. 

Mr. Thornton. Yes. 

Mr. Stephens. 

Mr. Stephens. I think Dr. Brown has hit on a key point, and that 
is technical assistance. When we provide equipment loans or grants 
of equipment to schools, particularly K-12 schools, we really do 
need to follow up with assistance to help the teachers really utilize 
the equipment in their own classroom experiences. And that is not 
an easy task. It really does require fairly constant follow-on. That 
is something that our laboratories have been particularly good at, 
and something that I think we would want to make sure would be 
continued in whatever kind of equipment programs one might con- 
sider. 

Mr. Thornton. Speaking for myself, I'm very concerned at the 
lowering of interest in science and engineering as a career. As 
people move from the seventh grade level, where maybe a third of 
all students would like to pursue that, and as they get into high 
school grades and begin to make choices, that drops precipitously, 
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so that as a portion of our educated population base this country is 
faltering by comparison with some of our companions. And for that 
reason there are several of us who are looking for ways of really 
emphasizing at that formative time in a young person's career 
choice the excitement of being involved in science. 

I think each of you are saying that, and yet, Dr. Williams, $12 
million out of a $465 million funding to the Directorate, the appro- 
priate figures for each of the others, I just wonder whether we are 
making enough of an emphasis upon attacking this question at this 
particular point in the development of our scientific base. 

Mr. Stephens, would you like to begin with a response to that, 
and we will go back down the row. 

Mr. Stephens. I think you are absolutely correct, in looking at 
the recent statistics on the lack of interest on careers in science 
and engineering by many of our best young people who score very 
highly on the SAT scores, particularly the math scores. And there 
is certainly evidence that even as early as third and fourth grade, 
students begin to turn off on math particularly and certainly that 
accelerates at the middle school years. And to tackle that problem 
does require a concerted interagency and private sector effort with 
the schoois very much involved, and a critical element — it clearly 
comes down still to be teachers. 

That is why I think you will find all three agencies here very 
much involved. And our first priority is providing support for 
teacher enhancement, and that is something that we have worked 
closely on together. And if you don't have a well trained, well moti- 
vated teacher, able to deal with that particular subject, then that 
will begin a turn-off of students earlier than we would care to 
admit. 

Mr. Thornton. And also leveraging of support from the commu- 
nity base is important, is it not? 

Mr. Stephens. You are absolutely right, Mr. Chairman. Again, 
part of what I think DOE has been able to bring to the table here 
is a strong reliance on volunteerism. Our scientists and engineers 
at the Laboratories spend a lot of their time after hours — working 
after hours in schools and museums and community centers men- 
toring and counseling. So what we really are describing is an en- 
compassing program that starts with a formal process of school 
education in the classroom, moves out into the community, muse- 
ums, science centers, 4-H programs, for example, community hous- 
ing programs. 

You have got to get the kids where they are at, and if they are 
not at home, then they are going to be out in the community, and 
you need to deal with them there. And at home you hopefully have 
some interesting opportunities for family members to get involved 
in science and math, which is one of the reasons why we are very 
much involved in family-oriented programs around our Laborato- 
ries. 

Mr. Thornton. Thank you. 
Dr. Williams. 

Dr. Williams. In agreement with Mr. Stephens, there is no ques- 
tion that within at least NSF and, as you referenced, the total 
budget, the two highest priorities are as follows: increasing the 
skills, preparation, and knowledge base of elementary, middle, and 
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high school math and science teachers who are already in the work 
force. That is the highest priority. It takes the largest share of the 
resources. 

That is immediately followed by provision, to the extent to which 
the Foundation can make a contribution here, provision for cur- 
riculum and instruction materials. So a substantial fraction of the 
budget is used for that consistent with our priorities. 

That is followed by a host of other priorities, and certainly the 
broad issue of science literacy, science awareness, involving par- 
ents, et cetera, is important. But primacy is assigned, to use the hy- 
pothetical seventh grader, to what takes place in the day-to-day 
classrooms as that youngster attempts to learn science and mathe- 
matics, and that is the formal classroom. 

Now if you go through this prioritize exercise, the resource base 
is not 400-odd million dollars once you get beyond those three or 
four priorities. And among the remaining activities, I want to 
assure this committee that undergraduate education in general, 
but especially the two-year college sector for the reason Mr. Ste- 
phens has indicated— the broad number of students that it serves- 
is a higher priority, as is the broad area of informal science educa- 
tion. . . . 

But I want to make it very clear that the highest priorities are 
the two that I just indicated, and that'e where the lions share of 
the resources go. 

Mr. Thornton. Dr. Brown. 

Dr. Brown. Mr. Chairman, if you would just indulge me for one 
second, something I forgot earlier: I would like to introduce Mr. 
Frank Owens immediately behind me. 

Mr. Thornton. We a-e delighted to have Mr. Frank Owens. 

Dr. Brown. Mr. Owens is the director of NASA's Education Divi- 
sion. He and I have worked together closely for the past nearly six 
years, and he is a very fine director of that program. 

Mr. Thornton. We are very pleased to have Mr. Owens here. 

Dr. Brown. With respect to the question, there are three points I 
would make on it. One is that I think that parents play a very crit- 
ical role in encouraging students to be more scientifically and tech- 
nologically literate, and I think we need to put more emphasis. I 
think if parents could understand how their microwave oven 
worked, if a father appreciates the fact that there are 70-some com- 
puters in his car, and develop a comfort level of the technology and 
science around them— I think that becomes a part of sort of the in- 
frastructure of a family and kids are not so much afraid of it. 

There are those who would say that perhaps our kids are out 
ahead of the parents, but I would make that case. 

Secondly, I think that we need to put even more effort on 
making science and technology more user friendly by examples of 
how it applies, as Dr. Williams indicates, to everyday life, and I 
think as Federal agencies we need to continue to work hard to tie 
what we are doing into the courses that are being taught in school. 

For example, one of our missions last year, the Astro-1 Mission, 
involves the electromagnetic spectrum. Well, that is a concept that 
is taught in middle school, and we developed teachers' guides and 
educational materials around that particular activity. So I think 
that is an example of something that we need to continue to do. 
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And then finally, when you look at our NASA budget for educa- 
tion, about 45 percent of our budget is devoted to informal educa- 
tion, and we think that is an appropriate mix. 

Mr. Thornton. Well, I don't want to take more time. We have 
other Members here who have questions. I do want to make the ob- 
servation that I hear each of you expressing with enthusiasm the 
importance of the subject matter which is addressed by this bill 
and the capability of your agency, not only individually but work- 
ing together, to move forward with this kind of a program. In fact, 
you are doing it on your own to some degree, though maybe not as 
much in facilities and equipment as the bill would need. And I 
really like that. 

The only question I have is why, if that is such a good idea, you 
wouldn't like to have a little more money to do it with, and I be- 
lieve I will just at this point recognize the gentleman from Mary- 
land, Mr. Gilchrest, for such questions as he may have. 

Mr. Gilchrest. Thank you, Mr. Chairman. 

I'm not going to make any comment at this point about the va- 
lidity of the bill, but what I would like to ask — and several of you 
have alluded to it — unless you have a schoolteacher — back up just 
a second. The parents are the ones that instill the curiosity in the 
children. I don't know how we pay for that. But a schoolteacher 
has to be motivated, has to have the skill, and has to have the 
knowledge, and there's many references to passing through fifth 
graders or seventh graders, and all of that needs to take place, and 
you emphasize that the teacher needs to be motivated. 

How do you reach the teachers not only in two-year schools or 
four-year schools, but on a continuing basis five years later, six 
years later, 10 years later, when they begin to literally in some in- 
stances burn out or don't get motivated? The teacher that teaches 
those seventh graders has to, in my opinion, on an annual basis be 
exposed to the latest information available so that they can go 
back in September and be more motivated and more confident 
about what they have. 

Is there a way— and I know it is pretty much up to the school 
district themselves to find ways to do this — but can some of this 
money be created or organized in such a way that colleges can par- 
ticipate throughout the country so that on an annual basis school- 
teachers from kindergarten to the twelfth grade can have a work- 
shop or a seminar for three or four days on a regular basis so that 
when they go back in September they are ready to go? 

Dr. Brown. Go ahead. 

Mr. Williams. Please. 

Dr. Brown, All right. Yes, I would like to say a couple of things 
on that, on both aspects of the question, which I think you are 
right on target. One of our programs focuses on teachers who are 
planning to become teachers. We happen to believe — and I think 
we have some pretty good evidence of that—that aeronautics and 
space can be a stimulus not only for students but for adults as well. 
And we have awarded grants to several schools of education on a 
pilot basis to incorporate aeronautics and space concepts into the 
courses that the teachers are taking so that when those teachers 
graduate from college, regardless as to where they go or their spe- 
cialty area, they will have been exposed to a body of knowledge 
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and information about aeronautics and space that they can inte- 
grate into the courses that they take. 

Secondly, we have a rather extensive teacher workshop program 
where our mobile aerospace education specialists visit schools 
around the country during the year and conduct teacher work- 
shops, particularly in summer. We reach about 20,000 or so teach- 
ers each year through these workshops. 

And then finally, as an outreach to teachers who are actually in 
practice, we have a set of video conferences that are interactive, 
that we downlink to schools and teacher groups around the coun- 
try. The most recent one we did, for example, was on the high 
speed civil transport aircraft that we are working on at our Lang- 
ley Research Center, and we presented that to teachers in an inter- 
active mode on our video broadcast. 

So those are three examples of ways in which we seek to reacn 
teachers both at the beginning of their careers and during their ca- 
reers. 

Dr. Williams. Just one addendum to Dr. Brown's comment. That 
is a very important program for exactly the purpose you have in 
mind. NSF has programs, as does Energy— in fact, almost all of the 
16 Federal agencies involved in the education and human resources 
FCCSET structure. But there are also programs in other sectors. So 
if you take the total collage of activities that are being provided to 
teachers, it is impressive, but nonetheless there are gaps. There are 
still teachers, particularly in nonurban areas, who are not being 
served. 

Under a recent memorandum of agreement that NSF entered to 
collaborate with the Department of Education, which has the Ei- 
senhower Act math and science education monies — what we are at- 
tempting to do is essentially build what you are describing, work- 
ing with the local communities which actually must take the initia- 
tive, but to make sure that there is at least one per year several- 
day workshops for elementary, middle, and high school mix teach- 
ers for this enrichment you just described, and it is integral to 
their employment. It takes place on an annual basis. It is not epi- 
sodic; it is not occasional; it is not a function of whether one is in- 
terested or whether it is available. 

We have a lot of programs— what I'm attempting to say— in 
place. We don't have an organized system for provision of those 
programs to the teachers, so that is what we are attempting to do 
presently. 

The point you make is exceedingly important, because by these 
annual infusions one can essentially defer, probably permanently, 
the major expenditure that would be requ^ jd for a substantial 
overhaul of a middle school math teacher five years hence who has 
actually not remained current. 

Mr. Stephens. Just one modest way in terms of my Department 
helping in this problem: We do bring in teachers from all over the 
country to spend an entire summer actually doing research at DOE 
National Laboratories. And we have found that the school districts 
who carefully select those teachers select them on the basis of 
future leadership potential to become role models for other teach- 
ers in a particular area of, say, physics and chemistry or math. 
And providing them with a research experience, working hand in 
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glove with our scientists — that rubs off for quite a period of time 
both in recharging their batteries and enabling them to take ad- 
vantage of what is going on in real science and putting it back into 
the classroom in ways that maybe the textbooks won't really deal 
with for 10, 15, maybe as long as 15 years. 

It is a modest initiative but will be expanded next summer to in- 
clude other Federal Laboratories. So over time we should be able to 
provide a fair number of teacher contacts, if you will, in real sci- 
ence, which I think is part of the whole process of change. 

Mr. Gilchrest. Thank you, gentlemen. I leave here optimistic. 

Thank you, Mr. Chairman. 

Mr. Thornton. Thank you, Mr. Gilchrest. 

Next in order of appearance at our committee was the gentleman 
from Illinois, Mr. Fawell. 
Mr. Fawell. Thank you, Mr. Chairman. 

I wan' to first of all congratulate the witnesses. I think a mo- 
mentous occurrence has taken place this morning that I have ob- 
served, and that is that indeed as the chairman has indicated there 
is in a sense an offer of additional Federal funds, and each of you 
have indicated, though without any doubt in my mind, you are 
deeply concerned with science education and certainly doing a lot 
collaboratively in cooperation, et cetera, et cetera. But — and I don't 
remember many times that I have heard testimony like this where 
you have said such things as, there is duplication of efforts, we are 
already doing this, already strong working relationships in science 
education, would not be enhanced by this legislation, does not need 
new authority, already have funds to carry out many of the bill's 
activities, and even the statement, "In these times of shrinking 
budgets, agencies like NASA must carefully economize to ensure 
that they can conduct their mission." 

Now I congratulate you, and I'm deeply interested too. We have 
a sci-tech private science center that was created really by the ef- 
forts of Fermi, and it is doing wonderfully, and it could use more 
equipment, no question about that, and they have a tremendous 
educational program going. 

But I can't help but relate, there was a Dr. Payne — I don't know 
the full story — an academician, I believe, from Yale who recently 
came up with a study and said that in 99 percent of the hearings in 
Congress where people are asking for or where a bill proposes more 
spending — 99 percent are people who support that bill — the admin- 
istrators from agencies, lobbyists, groups, who understandably are 
there testifying on behalf of, yes, more money is needed and we 
know how to spend it, and so forth -md so on. One percent of testi- 
mony comes from people who will ve the negative view that the 
money ought not to be spent. Well, chat percentage has just been 
thrown out the window in this hearing. 

And I know, Mr. Chairman, you did observe in a very practical 
and correct observation — I can't quote you completely, but you had 
said that all of these gentlemen are testifying with enthusiasm. 

But why— why you wouldn't want to have a little more money is 
baffling. 

Mr. Thornton. Would the gentleman yield for just a moment? 
Mr. Fawell. Yes. 
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Mr. Thornton. And also the more fundamental question, and 
that is the direction of the resources and whether the education 
needs that these gentlemen are doing such a fine job with are re- 
ceiving the proper emphasis within the budget allocations. 

Mr. Fawell. Yes, and I don't mean to be at all critical, but I just 
think it is — we do have a terribly difficult situation, and I would 
question whether or not Appropriations would ever pick up this au- 
thorization anyway. 

But would you care to comment on my observation? 

Dr. Williams. Yes, I would like to comment on it, and I mean 
this quite seriously. I was not sure that I was asked specifically the 
question of whether I desired more money without any other type 
of— the answer to that question is yes, to the extent to which it is 
obviously consistent with our priorities. 

What I tried to convey is the following. We have given several 
examples, and, in fact, what we are doing is more substantial than 
that, because the FCCSET structure really obligates us to do it. We 
are all committed to a science literacy program, every agency, and 
each of us have to bring our budgets to that process. This is not an 
"if you desire to participate" process. NASA's total informal or sci- 
ence literacy budget for next year as a request, as is NSFs and En- 
ergy's and all the other agencies, are there to equal a total pro- 
gram, and we have agreed generally on what we hope to accom- 
plish. So the collaboration among the agencies is occurring and ac- 
tually is going to increase. So one issue in terms of why I thought 
the bill wasn't necessary was to create the structure. 

You see, right now we are not obligated to go through joint re- 
views. I receive a proposal, my staff reviews it, I contact Stevenson 
and his people and ask if you want to cofund this project. So it is 
one review, it is not a three-agency process. So it has no bearing on 
his administrative cost if I handle it or vice versa. That was one 
issue, the creation of the structure, whether we could, in fact, do 
precisely what you are asking without the three-agency administra- 
tion. 

The other point was — that I made, was that indeed equipment is 
important, yes, but I insist that such expenditures are going to 
be — could lead to the desired outcome if they are put in the context 
of a program. So the bill did not necessarily say expand the pro- 
grams in science and technology centers or community colleges, it 
spoke to specific equipment items. And I'm not disagreeing with 
those equipment items. I'm simply making the comment that, from 
our perspective, that should be framed in the context of what it is 
that you are attempting lo do programmatically. 

Those are the major points. I was not suggesting anything that is 
inconsistent with our current level of enthusiasm for this effort. 

Mr. Fawell. No, nor did I think so. I think it is just so unusual 
that people will pass up the opportunity to acquire more money. 
That seems to be a very human characteristic that we find all too 
evident in Congress, and I just wanted to make some observations 
on it. 

Dr. Brown or Mr. Stephens, would you care to comment? You 
don't have to. 

Mr. Stephens. If I might add just from our perspective, it doesn't 
take a lot of money to go a long way. Just one example: I men- 
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tioned the Chicago Science Explorers Program that Argonne has 
taken the lead on. That is about half a million dollars a year direct 
funds. It reaches 15,000 kids every year. That is quite a leveraging 
quotient, if you think about that, because most of the work is 
really done on a voluntary basis by folks who are going to be paid 
anyway to do their job, working with teachers, with museum ex- 
perts, and what-have-you. So those limited funds go a very long 
way, and I think that probably describes many of our initiatives 
that essentially take advantage of basically the voluntary ap- 
proach. 

Dr. Brown. Well, Congressman, I quite agree that when you look 
at the scope of the problem in this country and what we are trying 
to deal with, we certainly need all the resources that can be gar- 
nered to do that. However, we are very much aware that there is 
really a tough competition for resources in today's environment, 
and we find ourselves really looking for opportunities to leverage 
what we do and to do it better and differently without necessarily 
raising the price tag on it. So we have really taken that to heart, 
and it is difficult to do, but we are really taking it seriously. 

We have a new administrator in our agency, Mr. Dan Goldin. 
And our new administrator talks almost daily about how we can do 
it smaller, faster, and cheaper, and so we are taking that to heart. 

Mr. Fawell. I think maybe the community colleges might have a 
different viewpoint and some of the very fine science centers also. 

Well, thank you very much. I did enjoy your testimony. 

Mr. Thornton. Thank, you very much, Mr. Fawell. 

Our ranking member, Mr. Packard. 

Mr. Packard. I'll be brief. 

I think the realities are — and Mr. Brown perhaps expressed it 
well in answer to your question, Mr. Fawell — the realities are that 
these gentlemen know and understand the constraints that this 
committee has to deal with in terms of providing additional funds. 
We are doing, I think, rather well if we can simply keep level fund- 
ing rather than sustained reductions in funding. And so, in fact, I 
think most of these three brethren realize that these requirements 
in this bill will come out of existing authorization very likely, and 
my question then would be what, in fact, would that requirement 
do to your existing programs and your existing efforts that you 
have already outlined. And I think that you could each outline how 
it wculd force you to perhaps reduce your flexibility and maybe 
even reduce some of your efforts, if you had to fulfill the require- 
ments of this bill with existing authorizations. 

Dr. Williams, you might — I'll only ask one of you to respond to 
that perhaps. 

Dr. Williams. Well, we have taken, I think, as this committee is 
aware, a very careful and deliberate approach to all our programs. 
In trying to prioritize them, I stated earlier where we assign prima- 
cy, which I say without apology, first to teachers and second to cur- 
riculum and et cetera, finally to our sixteenth priority. Clearly it 
would require — it would reduce the flexibility, to be sure, but also 
it would certainly require reducing the budget for some ongoing ac- 
tivities so — which is important. So whatever the activity was, the 
scope of it would be reduced. That is the consequence. 
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Now recall that in the relative scheme of things— now, remem- 
ber it is not only science and technology centers— the program, the 
budget that, thanks to the responsiveness— the actions of the Con- 
gress that supports the activities, at least in the science and tech- 
nology centers, that budget has essentially doubled in two fiscal 
years. So it is not a fixed situation against which we have tried to 
do more. 

Is it adequate? Obviously not, to be sure. But one of the conse- 
quences of it is what Mr. Packard has just indicated, and that is all 
I would have. That is the only option I would have, because there 
is no discretionary component of our budget waiting to be applied 
to a priority. They are all committed to some existing operation. 

Mr. Packard. Thank you very much. 

Let me ask you a specific question with regard to your testimony, 
Dr. Williams. In your testimony, written testimony, you included a 
chart that outlines $3.35 million for community colleges or two- 
year colleges. 

Dr. Williams. Right. 

Mr. Packard. How did you come to that figure? Is it an adequate 
amount, and does it accomplish the goals that your agency has set 
for community colleges in this area? 

Dr. Williams. No, it does not, sir. In fact, as I pointed out, and 
one of the reasons I wanted to exhibit it, I wanted to make a larger 
point, that this refers to the global needs of the two-year colleges- 
community — which two years ago was even a million dollars less 
than this. I have actually been— I have increased it, really almost 
doubled it, in two years, and I would submit, as I said in my open- 
ing testimony, we are ir the early phases of what has to be a con- 
tinuing, growing enterr/rise. It is a sector that did not receive ade- 
quate attention earlie* , and I have to rebuild it. But that rebuild- 
ing has taken place— -ebuilding and support— in the context of not 
a healthy, growing L.idget, but we have been creative in terms of 
funding it. I'm going to be substantially in excess of 85 [awards]— 
what I show on this table— at the end of fiscal year '92 and, as you 
probably know, we have in the directorate now, as Fellows, as visi- 
tors, eight faculty members from community colleges, two-year in- 
stitutions, quite deliberately to assist us in programming for the 
future but also, quite frankly, for them to become expert in how to 
be successful in NSF grants exercise. 

So it is inadequate, but our long-term plan to be realized follow- 
ing the next three to five years is to have that number three or 
four times its level. 

Mr. Packard. Thank you. 

Dr. Brown, I am aware of NASA's budgetary constraints, as most 
of our agencies have and I also know that your community college 
initiatives focus on the career-specific course work and the hands- 
on work experience programs. Are you satisfied with the focus that 
NASA has in terms of their community college initiatives? 

Dr. Brown. Mr. Packard, I am satisfied that we are increasing 
that effort. I think it would be fair to say that historically, across 
the board, we have not invested heavily in community colleges. 
The emphasis that I described in our testimony, with the exception 
of two or three places, represents a new emphasis that we have put 
in place in the past two to three years, and we have really become 
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more consciously aware of that aspect of academe, academe and 
the number of students that are involved in the process. And we 
have also looked very closely at our own requirements in terms of 
technicians that we rely on very heavily, and that is a very rich 
resource for it. 

Mr. Packard, Do you seek out the community colleges, or do 
they apply to you for participation in your programs? 

Dr. Brown. I would say it has been a combination of both. I 
would say that more recently it has been perhaps more at our initi- 
ative. 

Mr. Packard. And you pretl well — you try to identify those col- 
leges that are doing or have programs that blend into your initia- 
tives. Is that what I understand? 

Dr. Brown. That is correct. And it is not only those that already 
have programs, but we are interested in capacity building. Those 
who are interested, like the one I described at our Johnson Space 
Flight Center in Houston. In working with those community col- 
leges, it involves industry, NASA personnel, and the community 
college faculty in designing a curriculum that would cover the 
areas of our interest. 

Mr. Packard. Does that generally take on regional or geographic 
considerations? 

Dr. Brown. That one is more immediate to that area. The one 
that — the effort in community colleges that is more regional, it 
plays itself out in our National Space Grant College and Fellowship 
Program, to which I spoke earlier, where we have a consortia of 
colleges and universities. And in these consortia a number of com- 
munity colleges are members. 

Mr. Packard. Thank you, Mr. Chairman. 

Thank you, gentlemen. 

Mr. Thornton. Thank you, Mr. Packard, and I want to thank 
each of our witnesses for your good testimony. I would like to clari- 
fy for the purpose of the record that unless one of you wishes to 
correct this, that there is no requirement for multiple peer review 
of grants, that it could be done collaboratively with one review 
rather than having a multiplicity. I do not think anyone said that, 
but yet there was — perhaps an inference might have been drawn 
from the testimony that that cumbersome mechanism would be 
needed. 

Dr. Williams. Right. 

Mr. Thornton. I want to thank you again for your testimony 
and ask that you — would you be willing to respond to such ques- 
tions in writing as the staff may direct to you? 

Dr. Brown. We certainly would. Thank you. 

Mr. Thornton. Thank you. 

Our next panel will consist of Mr. Jeffrey Rudolph, the executive 
director of the California Museum of Science and Industry, Los An- 
geles, and he is a member of the boara of directors of the Associa- 
tion of Science-Technology Centers; Mrs. Fran Rooker, who is 
chairperson of the Fund Raising Committee of the Council for Com- 
munity Enrichment, of Radford, Virginia; and Dr. George Boggs, 
chairman-elect of the board of directors of the American Associa- 
tion of Community and Junior Colleges, and superintendent and 
president of Palomar Community College, San Marcos, California. 
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Mr. Packard. Mr. Chairman, before I let it slip, when I intro- 
duced Dr. George Boggs, I said he was the dean of the school. I rec- 
ognize that that is a demotion, and I didn't intend to do that. 

Mr. Thornton. As a matter of fact, for academicians, being dean 
is considerably higher than being an administrator. 

Mr. Packard. Well, I wanted to set the record straight. He is 
president of the college and has been president of the college for 
several years. 

Mr. Thornton. Indeed. And actually the highest rank in acade- 
mia is not an administrative rank. It is a teaching rank. The pro- 
fessor, the teacher, is the person to whom all others defer, and I'm 
sure that Dr. Boggs would agree that at any institution the profes- 
sor is where the action really centers. 

Mr. Packard. I think the panel ought to know that that is 
spoken by a president of a college — a past president of a college, 
and I think he recognizes where the priorities really are. 

Mr. Thornton. Yes, sir. Yes, sir. 

We will proceed by asking Mr. Rudolph to testify first, then Mrs. 
Rooker, and then Dr. Boggs. 

Without objection, your prepared testimony as submitted to the 
committee will be received and made a complete and full part of 
the record of this hearing, and I would like to ask that each of you 
summarize, insofar as possible, your testimony. 

Mr. Rudolph. 

STATEMENTS OF JEFFREY RUDOLPH, EXECUTIVE DIRECTOR, 
CALIFORNIA MUSEUM OF SCIENCE AND INDUSTRY, LOS ANGE- 
LES, CALIFORNIA, AND MEMBER OF BOARD OF DIRECTORS, 
ASSOCIATION OF SCIENCE-TECHNOLOGY CENTERS; FRAN 
ROOKER, CHAIRPERSON, FUND RAISING COMMITTEE, COUNCIL 
FOR COMMUNITY ENRICHMENT, RADFORD, VIRGINIA; AND 
GEORGE BOGGS, CHAIR-ELECT OF THE BOARD OF DIRECTORS, 
AMERICAN ASSOCIATION OF COMMUNITY AND JUNIOR COL- 
LEGES, AND SUPERINTENDENT/PRESIDENT, PALOMAR COM- 
MUNITY COLLEGE, SAN MARCOS, CALIFORNIA 

Mr. Rudolph. Mr. Chairman and members of the subcommittee, 
thank you for the opportunity to testify today on H.R. 4726. The 
California Museum of Science and Industry is situated in South 
Central Los Angeles and serves a visitor population that mirrors 
the ethnic diversity of California. We are accessible to all visitors, 
whether they come from across the street or across the Nation. 

While recent events have focused national attention on the re- 
building of Los Angeles, we at the Museum of Science and Industry 
are ourselves rebuilding. Last year, in response to concerns about 
the seismic safety of our existing facilities, the State appropriated 
$41.3 million to renovate or replace existing museum buildings. 

At the same time, we have formed a unique partnership with the 
Los Angeles Unified School District and the University of Southern 
California to build a science museum school designed to change the 
way children in Los Angeles learn about science. Rather than in a 
magnet school that selects only the highly talented and motivated, 
this will be tin inner city, neighborhood elementary school where 
students will learn through active participation in a curriculum 
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that focuses on science and math. Thirty million dollars has been 
committed for construction of the school. 

While the school is not a magnet school for children, we view it 
as a magnet school for teachers. In preparation for participation in 
the science museum science project, the University of Southern 
California's School of Education is adding a master's degree pro- 
gram in science education. They plan to use the science museum 
school as their professional practice school. 

The partners also plan to seek funding for a science education 
resource center which would evaluate and disseminate the lessons 
learned in the school and museum. It is planned as a vital testing 
lab for new ideas, a training ground for teachers both pre-service 
and in-service, and as a center for improving the teaching of sci- 
ence and math throughout the district, the region, and beyond. 

As a member of the Association of Science and Technology Cen- 
ters, the California Museum of Science and Industry is one of more 
than 250 science and technology centers and museums committed 
to improving science education and enhancing science literacy. The 
membership of ASTC has grown dramatically, with the number of 
institutions serving the public doubling in a decade, and our audi- 
ence is now reaching more than 75 million a year. 

This growth has precipitated tremendous pressure on existing fa- 
cilities and equipment. Much of the equipment installed when most 
of these centers opened in the 1970's and early eighties is now obso- 
lete. Dramatic advances in equipment provide opportunities to 
present many topics in science and technology for the first time. 
Other improvements in equipment make educational programs 
portable or make them possible at far lower operating costs than 
before. 

Numerous science centers and museums envision new experien- 
tial learning spaces and facilities. My written testimony includes 
examples of the potential uses of new equipment and facilities pro- 
vided by science centers and museums from across the Nation. 

While science centers are largely supported by private funding 
and earned revenue, Federal support has been important for the 
development of a number of new exhibits and programs, which you 
heard about earlier. One area not supported at the Federal level is 
that of facilities and equipment, except where that equipment is 
provided for as part of a specific exhibit. 

We look forward to an extended partnership between science 
centers and the three major civilian-related Federal agencies in our 
efforts to increase science literacy and encourage children to 
pursue careers in science. 

As an example, the California Museum of Science and Industry 
Partnership may look to the funds made available by H.R. 4726 to 
help build the science education resource center to ensure that 
what we learn in our school can be disseminated much more 
widely. With new state-of-the-art equipment and facilities, science 
centers can significantly expand innovative programs and reach 
audiences currently not served. We believe that the impact of H.R. 
4726 will be extensive, creating new experience in science for stu- 
dents, teachers, and adults. 

[The prepared statement of Mr. Rudolph follows:] 
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Jeffrey N. Rudolph is Executive Director. of the California 
Museum of Science of Industry in Los Angeles. The 
museum is dedicated to stimulating the interest of young 
people in pursuing further education and careers in science 
and technology and serves an ethnically diverse audience 
of approximately 2 million visitors a year. He also serves 
on the Board of Directors of the Association of Science- 
Technology Centers. 



The Association of Science-Technology Centers (ASTC) is 
an international, nonprofit organization of over 400 
museums and affiliated institutions dedicated to increasing 
the public's understanding of science and technology. 
Science centers and museums engage over 75 million 
visitors annually in informal science learning through 
intriguing activities and interactive exhibits-they 
encourage hands-on explorations of scientific phenomena. 
In addition, science centers serve as educational resources 
to teachers and schools, families, and community groups. 
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SUPPORT FOR H.R. 4726 
OPPORTUNITIES IN SCIENCE AND TECHNOLOGY ACT OF 1992 



The California Museum of Science and Industry is situated in south-central Los 
Angeles and serves a visitor population that mirrors the ethnic diversity of California. 
It is accessible to all visitors whether they come from across the street or across the 
nation. 

Recent events have focused national attention on the rebuilding of Los Angeles. The 
California Museum of Science and Industry is itself rebuilding. Last year, in response 
to concerns about the seismic safety of our existing facilities, the State appropriated 
$41 million to renovate or replace existing museum buildings. 

At the same time, the Museum has formed a unique partnership with the Los 
Angeles Unified School District and the University of Southern California to build a 
Science Museum School designed to change the way the city's children learn about 
science. Rather than a magnet school that selects only the highly talented and 
motivated, this will be an inner-city, neighborhood elementary school where students 
learn through active participation in a curriculum that focuses on science and 
mathematics. The state has committed $30 million for construction. 

Children are not the only focus of our efforts. In preparation for its participation in 
the Science Museum School, USC's School of Education is adding a master's degree 
program in science education and plans to use the School as its professional practice 
school. 

The partners also plan to seek funding for a Science Education Resource Center 
which would evaluate and disseminate the lessons learned in the school and 
museum. It is planned as a vital testing lab for new ideas, a training ground for 
teachers (both pre-service and in-service), and a center for improving the teaching of 
science and math throughout the district and the state. 

Across the Nation 

As a member of Association of Science-Technology Centers (ASTC), the California 
Museum of Science and Industry is one of more than 250 science-technology centers 
and museums committed to improving science education and enhancing science 
literacy. The membership of ASTC has grown dramatically, with the number of 
institutions serving the public doubling in a decade, and audiences now reaching 
more than 75 million a year. 
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This growth has precipitated tremendous pressure on existing facilities and 
equipment: 

1) Much of the equipment installed when most of these centers opened in the \97(Ys 
and early 1980' s is now obsolete. Audio-visual equipment such as slide and film 
projectors, sound systems, and video equipment is now at the end of its useful life. 
Even equipment which continues to function has high maintenance costs. Replacing 
this equipment with up-to-date technology will improve the quality of presentations 
and reduce operating costs. 

2) Dramatic advances in equipment provide opportunities to present many topics in 
science and technology for the first time. For example, computer simulations and 
large-scale video can show students and the public what happens in the heart of the 
atom, how a bumblebee flies, how a computer works, or what it is like in the far 
reaches of deep space. Other improvements in equipment make educational 
programs portable, or make them possible at far lower operating costs than before. 
For example: 

• Starlab portable planetariums cost one-tenth what permanent facilities 
cost, and can be set up in schools, or even rented to individual teachers 
for classroom use. 

• Easy-View microscopes are less expensive than comparable convertional 
microscopes, are nearly indestructible, and are easily used by children 
and adults. 

• Digistar computer/video projectors present the night sky as seen not 
only from Earth but from out in the Milky Way looking back through 
the Big Dipper towards the Sun and Earth. The excitement of space 
research, the Hubble telescope, and cosmology can be represented with 
direct, easily understood graphic images for the first time. 

• Video projection equipment allows images from a microscope, a 
telescope, or a live demonstration to be seen, not by one person or a 
small group, but by hundreds at the same time. The intellectual 
stimulation of live scientific observation is now available to vastly more 
people than ever before. 

• Powerful new desktop computers and software manage school group 
reservations, billing, payroll, and teaching schedules more quickly, 
cheaply, and accurately than by hand, allowing museums to put more 
of their resources into delivering these services, and less into paper 
shuffling. 



Satellite communication systems permit students to witness scientific 
exploration on location and to interact with scientists around the world. 
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Telecommunication technology and CAD systems would substantially 
expand public program activities and beneBt new exhibit design. 

3) Numerous science centers and museums envision new, experiential learning 
spaces and facilities: technology labs where students develop and experience their 
own virtual reality environments; tech stations for simulation of scientific 
experiments at the bottom of the ocean or in outer space; chemistry and biology labs 
for exploring the sciences of materials and life; and places where the public can 
appreciate, even try out, the new advanced materials and products of technology 
transfer. 

H. R. 4726 — Catalyst for Improving Science Education 

While science centers are largely supported by private funding and earned revenue, 
federal support has been important for the development of a number of new exhibits 
and programs. One area not supported at the federal level is that of equipment and 
facilities. The "Opportunities in Science and Technology Act of 1992" would 
authorize such support. 

We look forward to a partnership between science centers and the three major 
science-related federal agencies in our efforts to increase science literacy and 
encourage children to pursue careers in science. For example, the California Museum 
of Science and Industry partnership may look to the funds made available by H.R. 
4726 to help build the Science Education Resource Center. At most science centers, 
new state-of-the-art equipment and facilities can significantly expand innovative 
programs and reach audiences currently not served. 

The impact of H.R. 4726 will be extensive; creating new experiences in science for 
students, teachers, and adults. 
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are pomly run museums. " he 
writes "Yet as mttitutuxw. schools 
have hecomc increa«i«icty anjeh- 
luiiulie. while museums have re 
lamed the poleniiat ic engage stu- 
dent* to teach ihcm. to stimulate 
their understanding, and. most im- 
portant it» help them ahuiw re 
tfMiuihiiiiy for their own future 
tea mi nit " 

Kirlcct by visions like Canlnor's. 
and injured hy llv *ueee*s of a 
<jinil.tr tchoul in Ituffatj. NY. 
seienee museum offmaM have em 
hrarrd ihe «hool prnseet They 
have umiiiit nn their »*le The 
protect dovetails with a planned 
Ml million rcharnlilj iwn of the 
mu<cum iisell. which lost much nf 
its eihilxiHHi space when its main 
bu>Win« was <leclareil seismieally 
1'iMjfein I'JQO 

HUeculivc l^inrlor Jeffrey N 
KuiMlih says he hopes the new 
and imptuved mu*eum will provide 
an informal complement to stu 
rlems formal edueanon. allowing 
them iu lest <xil wleas ihey cncutin 



leri 
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Ml SJStf lu'Whll.. 



IVprndinil on how the school's 
rumridiim is strurivresl. museum 
officials espeet that some classes 
wilt hetauKhl m the museum ittclf 
In prnviration. Ihey are beginning 
U i *{x-nmefll with new eshtbtls 
that lure rhiMien into fh-tenvennn 
seieiitifir prmetplcs thnxjgh play 

Snence tn Toy land, which goes 
on iuimuI tour April 2f>. rrrects 
ihe direrhon in which the museum 
is irymg i" move The eshibit 
rcsemblen a well-iloekcd play 
rtwn arvl rm»l days it is crowded 
wah children sieenng mO'lel sail- 
boats into the wind, assembling 
imaginary nwerii out nf huge foam 
part* aiul sending cars hurling 
through a loop- the loop course 

Other activity hjsed exhibits 
Ihr museum may fuivls 
in nviial! an a<lrynaut irainire. 
eriiier a laid f»*>\. a rain forest 
that visitors explore in a dlas* 
ckvaliir and a polar exhibit, com 
pMr with penguins 

The srhool buiM ng iiself is ex- 
petted to be inmvalive. ineorpo 
ratuut stale of Ihe art leehnclogy 
and nwlutar. clustered leaching 
areas In create what Ihe dtitnct'a 
written dcugn criteria calls a 
~ftSi>ha! trarhtng station " 

The ihree arehiteetural p forms 
ats being Considercsl by the Ion 
Angelea iVMnl of Kducatton-lhe 
winners of a recent design rompc 
Uitun -rem in nsc lo the rhal 
ten^e One haa a renirat. walled 
eourtyafd. thuped like ihe elliptical 
path of an Ofbtlina. planet Another 
places a huge outdnnr tUwtxw in 
Ihe shadow of Ihe IK' H "Spirit of 
fast An«<les." which smt on the 
Corner of Ktprxsiiion fsuulevaril ami 
KHturnxi Street 

the school bnard is cipcctcd in 
e tonne among Ihe three a re hi tec is 
,1 its April )T> meesing fuswarOng 
its rrtom^ndalion tn Im- Male 
Alkeat»n ftewrd. whieh t«ues> lh 
ewuratj 



Modtl Scistnct 

TV I** Angtlrt tfottm* of Wrfwralion h tit too* r*t»«e<i»K»nof'ir»i 
aecJil/ecIa K-fto Aopr » (fetisn Ihr Seimrr JcV'iim ."SrAonl TU* 
srrnifeefa-IAr top Itnuhtri tn a rnml tfrsitra compef c(w« -« * '< 
atknt ia trnlr h .limiitdtint; ftfjrr /or frurnistf on (fir slir o) thr 
Arnory HnMing ifl JExjxwrM'i fu'* Wrr/i st'Aaf Ihty rume np inf* 




■ Men**** *cf*<*tf % crty v< cYvry portal to Uy Armorr »*V^ 
trrawnatfvwtsicrrtx.- ^c irw< *m Cm*** sod ttVwywj. J 

tM^otiex>weia<Jrc<m«i.«-oftN!OCg Sort or 101 Aefrte* 




• S^ftf/TjMmord anSstacts" ath«nrarout dsHsgi corfc*etr*» recsjee t tr>e 
AnrcxY flusttog wth a meoem tomcat i mar>«eyanf«rx<st.w««w<i 
courtyarf. a«4gfl« to itw path at an orb*** t*antt 



i * i • • v r t >> 



• Amw GswaW i A*wxsat« MUM ffst aw«o a ssswn Uea* •» w»sl i 

aov.Kasi tamai of H as*B tota. maving • mw«P«sw< t*"ft «wa» 
(swssss sss vs tis^a^astswaagi- i t**' y m*,wmiimi«i*>+**t 
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Making Schools More Like Museums 



ByHovmdGardnv.PhD 

EdwrsNote Tms article is abstracted Uom 
Or Ga;deners Dock Tht Unschooled 
Kind. Hew Children Think end How 
Schools Should Tooch. Repirted by 
ryimtssion ot Basic Beets a division ol 
Hsiper Collins PubW-y 

magme an educational e^vi- 
■onmenl >n wflich youngsters 
j ai the age of 7 or 8 madd>- 
Hon to- or perhaps instead 
of - attending a formal school 
nave the opportunity to enroll 
I m a children's museum a so 
IMHI ence museum. Gr some kind 
of discovery center or exploratonum As 
part ol th* educational scene, adults are 
present wno actually practice the disciplines 
ry crafts represented by the various exhibi- 
tions Computer programmers are workmg 
in the technology center zookeepers and 
fooloyists are tending the animals workers 
from a bicycle factory assemble bicycles m 
liont of the children's eyes, and a Japanese 
mother prepares a meal and carries out a lea 
ceremony m the Japanese house Even the 
designers and the mounters ol Die exhibi- 
tions ply their trade directly a front of the 
observing students 



No one flunks museum. 

— Frank Opp&teinie' 
ExptOBtofiun 



During the course Of 'heir schooling, 
youngsters enter into separate appientice- 
ships with a number cl these adults Each 
apprentice group consists of students of dif- 
ferent ages and varying degrees of expertise 
m the domam or discipline 

Mfi! ol the learning and nosi 0' ire 
arsessment are done cooperatively that -s 
sLioents wo* together on protects that typi- 
cally requ'ie a team of people having differ- 
ent degrees ol and complementary <>nds ol 



skills Thus, the team assembling the bicy- 
cle might consist ol nail a 002en yO"ngsters. 
whose tasks range from locating and fitting 
together parts to inspecting the newly 
assembled systems to revising a manual or 
preparing advertising copy The assessment 
of learning also assumes a variety o< forms, 
langing from students monitoring the'r own 
learning by keeping a journal to ine "test ol 
•jk street'-does the bicycle anuaii) operate 
satisfactorily, and does it find ity buyers'' 
Because the cider people on trie team, o' 
'coaches.' are stoned protessionais who see 
themselves as training tut jr e members of 
Iheir trade, the reasons fo activities are 
clear, the standards are high and satisfac- 
tion flows from a iob well done And 
because the students are enrolled Irom the 
first in a meamr.g1ui a."# challenging acta . ■ 
ty. they corre fo feel a ganu re slake m the 
outcome cf Iheir (and their fjcers) efforts. 

A reader's lit? ^.ougfit on the possibility ol 
youngsters attending such an intensive 
museum program rather than or m addi!ion 
to the public school may be disbelief The 
connotations of the two types of institution 
could scarcely be more different 

"Museums' means an occasional casua' 
entertaining, enjoyable oulmg as Frank 
Oppenheimer. founder of San Franciscos 
Expioratot mm. was fond of commenting. 
*No one flunks museum ' School, in ccr. 
trzsl connotes a senous. regular lormai 
deliberate!/ deccitextuatszed institution 
Would we not be consigning students to 
ruination 'f we enrolled Ihem in museums 
instead of school 

t believe ws would be doing precisely the 
opposite Attendance m most schools loda/ 
does us* ruining the children Whate.-?' 
sigmlicance schooling might once have 
held for the majority of youngsters in out 
society, il no longer holds significance for 
rany o' l**m Most students (and for that 
ma'ter mar»y parents and teacr-eiSi canr^i! 
provide compelling reasons tor attending 
school Thereasonscanr.otbedLCemed 
within the school Ciperience nor s there 



faitn that what is acquired m scnofl win 
actually be utilized in the future Try to justi- 
lythe quadratic equation oi tne Napoleonic 
■wars to an inner city rvgh scnool student-o' 
his patents' The real world appears else- 
where in the med'a mtnem»Ketp»ace and 
all too ireq-jcntiy :n the demimonde ol 
drugs violence and crime Much it not 
mosl of what happens in schools happens 
because that is the way it *as dene ;n ea'"»e- 
generations, net because *e have a con- 
vincing rationale lor maintaining it today 
The often heard statement thai school is 
basically custodial rather than educational 
harbors more than a grain of truth 

Museums have retained the poten- 
tial to engage students, to teach 
them, to stimulate their understand- 
ing, and, most important, to help 
them assume responsibility 
for their own future teaming 



Certainty there are exemplary schools and 
rust as certainly there are poorly run muse ■ 
urns Yel as institutions, schools have 
become increasingly anachronistic whiie 
museums have retained the potenhai to 
engage students, to teach them, to stimulate 
their understanding, and. mosl important to 
help them assume responsibility tor the" 
own future learning 

Such a dramatic reversal of institutional siq 
nificance has come about lor two come? . 
mentary sets cl reasons On the one han.1 
youngsters live in a time of unparaneied 
excitement, where even the lesspnvi eged 
are exposed da i !y to attractive media and 
technologies, rai W from vdeo games K. 
space exploration, i.or.i high-speed trais 
portrtion to direct ar! immediate mea^s ot 
communication In many cases, these 
media can be used lo create competi ng 
products. Activities thai might once nave 
engaged youngsters - reading m c'ass- 
rooms or hearinc teachers iec'ure abou' 
remote subjects - seem her: essi) tep.d 
and unmotivating to most c "«m On the 
other hand science museums and chi'd'ens 
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New TOuse-uro anrt Science Museum School 



mseum 

eauy 



The recommendations of a professional 
jury have been forwarded 10 me 



Tfc« Temporary MttMtM 



Plans lor an on-site science m 
schcol have moved closer lo n 

The Los Angelas Unified School 
District, which will run Ihe school m con- 
junction with CMS! and the (JSC Schoo I 
of Education, held a design competition 
among 1 1 architects familiar with school 
Projects. The architects were challenged lo 
plan a science museum school for graiies 
K-5 to oe located ai the site of ine present 
Armory Building 

Submissions ranged from trad iiCfial !o 
futuristic bul each embodied innovative 
idsas on hew schcol architecture can assis' 
m (he educational process Architects 
explored crass '00m configurations mov- 
ing away from the all-m-a-row approach ic 
creative ciustenng and geomelnc shapes 
flools become sports courts, gar Jens or 
aclivity areas Globes, outdoor assemoiy 
areas or. m ore case, a huge canted e-'ipse 
dominated central courtyards One des.g', 
preserved the Armory lacade and built 
classrooms beneath the skeleton oi ine old 
building Another set a futuristic tone wiln 
saucer shaped buildings 



museums have become the place lor 
exhibits activities and role models drawn 
precisely trom those domains that do 
engage youngsters their customary wares 
represent the kinds ol vocations, skills and 
aspirations that legitimately animate and 
motivate students 

I rave documented some ol me difficulties 
exhibited by youngsters in coming to under- 
stand the topics ol school, tt is ol course 
possible that, even if one canrol flunk muse- 
um, one might fail lo appreciate the mean ■ 
ings and indications ol exhibitions 
encountered there Indeed. I suspect such 
non-or miscomprehension often happens on 
'or*- shot' visits to museums An active and 
sustained participation in an apprenticeship, 
h-jwever. offers a far greater opportunity for 
understanding In such long-term relation- 
ships, novices have the opportunity to wit- 
ness on a daily bas»s the reasons for various 



Los Angeles board ol Education and 
the State Allocation Board for seiechon 
oi the winner 

Progress has also been steady'or nHseum 
bidding plans Signiitca^l sierjs are i>3n:ri 
taken on three {fonts 

• Museum staff is working vnth consul- 
tant Joseph A. Wetrell 
Ateocfitet. who has helped design 
numerous exhibits and saence cen- 
lers. to develop a comprehensive and 
cohesive exhibit plan 

• Museum officials are working with 
IheLos Angeles County 
Transportation Commission on ihe 
proposed Blue Line extension lo 
ExPOSihOT Pane 

• Architects Zlmmer Gunsul Frasca 
Partnership Ihe firm responsible 
for ihe Exposition Park Master Plan, 
have been selected to design the new 
museum buildmg 



Skills, procedures concept, and symbolic 
and notational systems They observe com- 
petent adults moving readily aod naturally 
from one external or internal way ol repre- 
senhng knowtedge to another They experi- 
ence first hand the resequences ol a 
misguided or misconceived analysis, even 
as they gam pleasure when a well-thought- 
out procedure works properly The/ undergo 
a transition from a situation in which much 
of whal mey do is based on aduil models lo 
one m whrch they are trying out their rjwn 
approaches, perhaps with some support or 
criticism from the master. They can discuss 
alternatives with more accomplished peers, 
just as they can provide assistance to peers 
who have recently joined the team All these 
options, it seems lo me. guide me student 
toward the state ol enablement-exriibiting the 
capacity to use skills and concepts m an 
appropriate way-tha! is the hallmark ol an 
emerging unrJerstanding 



Eany this summertwo temporary structures 
totalling 35.000 square feet will occupy the 
southern pc.l-on o! the museum paring l&t 

The buildings w!i house museum exh'brl; 
during con-Jruchon ot Ihe newrr.useum 
buitfn<} The tent-like "sprung' structures 
sim'iar o the cnes used by the Los Angeles 
Convention Center prior to its expansion, 
consist otan .nlemal a'jmmumlrame cov- 
ered by a PVC coated polyester material 

The f.tsl exhibit to occupy the space will be 
Our Urban Environment The opening 
for (hat exhibil is tied lo the erection ol the 
temporary structures 

Soon thereafter the chick hatchery Mill be 
relocated from the Ahmanson Building As 
the museums construction plans move for- 
ward, most ol the museums other exhibits 
win be added to the space 

Though dales have not been set for con- 
struction, museum offices hope Ihe schoo! 
and new building open m 1996 



II we are lo conhgu'e an education for 
understating s^ted for the students o* 
today anrj tor Ihe world cl lomcrrow, we 
need tc tike the lessons of the museum 
and the relationship of the apprenticeship 
exfremely seriously Not. perhaps, to con- 
vert each school into a museum, nor each 
teacher into a master, but rather to trunk of 
the ways in wh ich the strengths of a muse- 
um atmosphere, ol aopfenticeship learning, 
and of engaging protects can pervade ail 
educational environments Irom nome lo 
school to workplace The evocativeness and 
open-endednessol tte children* museum 
needs lo be iwdded to the structure, rigor, 
and discipline of an apprenticeship. 

The basic features I have just listed may 
assume a central place m educational envi- 
ronments that span the gamut oi ages Irom 
preschool through retirement and the lull 
range ol disciplines ■ 
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All tu tu tistliit fir Sprlu 'IZ 

Fun, Hands-on Science Workshops 



oence Workshops, where chit- 

Sdren ages 5-13 discover thai sci- 
ence and fun are one celehrafe 

30 years of hands-on. child 

friendly courses with a spring 
schedule cf Saturday and Sunday offer ■ 
ings The program includes old lavof.es. 
mtereslir^ new classes and a paieni-sav- 
ing one day oer class 

"We've been experimenting *ith one day 
classes and found them popular win par- 
ents and children We also found lha! we 
could keep the educat-oral value high ' 
said Tana Mayer workshop coordinator 
She added thai the one da, sessions have 
an ecorcm'c heneto — the average rest 
per course ;S aooul $28 about hail previ- 
ous fees 

• for a ticefou'se catalog can 
^13 74-5 7440 

• Wan/ courses can ne p nc^t 
Gn ; Seed Menl Badge 
Requirements 

• Scwarsnips avaiiaP'e based 
on dnancid! need 



instructors rome from Southern Ca'-' 
to. c ~-oO's and many of them serv? as 
sc-ence speuat-sisand resource ieache's 
To give children personal atewen enro'i 
merit *s United to 20 Sess 'fS !as: »':r 
9 3m to t 30 r n *:tr- a 'j*3i tj'*u« 

A ser.es 5f fcorte^ops -js.ng LEGO 
D'-xks ^Jetiits this Sp"«g Se» e~ l'.' a ' 
em *o'Vsvps cemo r 'St'a'e basic s: e*- 
M-c concepts Such as I* ct'C rj*\':'w 
'■a-.t i r d "e-.e-ag* 

\-f: rccuiv Jerry Poppe'Ai" rev*:* " , 
c-:* a caren r+' 1 rocketry work- 
shop 'ci 8 ,*a' o'-ds PpppenA»i. and 
11 e O^J i so an e»pe."er\ed i'd e»: ' 
r-q irsi-uctor 'ead add t.ona' rcoetry 
A^fcShcos for 9 10 1 3 y»ar cds T H e 
raratiy a orkshjps Ah-ch a» lf n' r .ate 

r early a'terroon 'a u -c- a*e arrg 
"3 • rsi A-r^'.cr.': '■ • -P 



Long a tavorile instructor. Paul Ctatg 
refutns with his snakes, lizards, forties 
and toads iffciud-ng. il it is m a g - iOd 
mood. Coosm Harold, an 8 foot VQ boa 
consiridor Cra g leads Reptile 
Round-Up (Ages 8 10) and Advanced 
fltftitoCwtlAgeslO- 13) 

Homcultjrist Elliot Pa:iva r Pti u v^ost- 
teaching style reflects h.s ttxMdit ss 
priinusiasm to' piants will host Green 
Thumb Itie session covers plant repro- 
audion and the rote ol tight, temperature 
*aler and nutrients m ttw gfOAth 
Cn.idren -earn Cy do-ng as Ihey create a 
teiranum, take cuttings and so* seeds 
Trie projects go home w.tti the stucerts so 
they can continue learning on trie r om - 

Three new workshops 

S.r.ce the pjfxaf w o> we Science 
wy<shop cata'og three new *crksrcp$ 
Nrt Deer* added fo the Spring 9? ses- 
sion Ali ;ias$*s v. $26 $25 'or ffH.se- 
nerrtC'S 

Pirent/Child Workshops 

SoundoH! Ewe ine fhys-cs 0' sci/d 
Ages 4-s Meets to-ce Sunca, Afn- 16 

i' - ,«s-'* a;racfj.!etcia.V*:>a , "'d ' -os 




You^g roewt scientists pnpa r e 'or ar. j"er • 
r.ov> :a-jno 2t 1f"f fusecrn 

and Saturday Kayiea^iiaip 
(E"Cj cil 130 an tjl30prr 

(Sp3P!SM 

Discover Rocks! Tt p vuth your 
,.V3 tr et^rlmen , a r> r o:^s a^d ceate 
, " :' :v. n ves r* c'ass:! ;ca' . " Ages 6 
: Meets orce 'row 9 30 an tot 30 

cSfrftty Ju^Z7'Ergi«sr-'ar>J 
S.'da/ J-n* ?e«Spa^shl 

For children only.. . 

Incredible Physics RuD-off scm* elec- 
tro's and get a 'ea' charge from mis pop- 
ular e!ectr-;..:yardm2g:'e:.sr. A;rksncp 
ages 9- 1 1 Meets oxe >rtr 9 a "'0 
1 30 p rfi Satjidays Nt3> 2 Mai 16 Of 
Jj'e6 



p t-.r.is'W'i a$c e'ec ' 
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IMAX Visits 

■■■ or 12.000 years the Niagara Fails 
I ■■ have been emptying Lake Erie a] a 

prodigious average ol 200.000 
JJJJ cubic leet per second 

That's more freshwater m a year than 
California uses in four years 



The IMAX htm Niagara: Miractot, 
Myths and Magic captures (he over- 
whelming scale ol the (alls Irom the thun- 
dering roar of the water cascading over the 
rim to the dangerous swirling currents 
above and below the falls 

A compelling rescue reenaclment creates 
the most urgent human drama captured on 
IMAX film smce the tree foil sequence in 
Ftytrt 

Kieth Merrill, an Oscar winning documen- 
tary film maker, directed and co-wrote the 
screenplay with fellow Oscar winner Ben 
Burtl Merrill previously directed the popu- 
lar Grand Canyon: Tha HldJaa 
Sacra* for the IMAX format 




Tef vkq mt the Niagara Gorge, tightrope waiter Phlllippe Petit recreates the 1859 fear or the Ore* 

Blonrjm 



Filming took 55 days in and around 
Niagara Falls ar.d the seven mite gorge 
carved out by the rushing waters To recre- 
ate authentic historical vistas *we had to 
carry a smalt nursery to create sets and 
block out structures." notes Merrill 



Earthquake Simulator Reopens 



The deep-throated earthquake rumble 
once confined to the Ahmanson 
Building now echoes through 
wmmm Technology Hall It signals the 

return c> the Earthquaks exhibit 
which was dosed when the Ahmanson 
Building was declared seismically unsafe by 
the State Architect 

Most of the move was completed in AprJ 
1991 but relocating the exhibit's center- 
piece the shaking tame ano earthquake 
S'mulahon. proved a complex las* That 
move was completed in late 1991 Du^g 
the hiatus, the KA8C-TV news team toe* the 
opportunity to update the video thai accom- 
panies the sound effects and shaking tafc'e 

"The ru^D'e draws people into the exh'Oi! 
The simulation reminds inem how danger - 
cus earthquakes can be Then the informa- 
tion — from what to put in your earthquake 



preparedness kil to how continental drift 
causes quakes — reduces fear and replaces 
it with knowledge.' said Exhibit Curator 
Eugene Gende! Ph D 

The exhibil opened in November. 1 966 and 
rapidly became one of the most popular 
museum exhibits Earthquakes that have 
occurred since its opening nave reinforced 
the exhibits importance It has been site o I 
hundreds of classroom tours and served as 
the centerpiece lor an international gathering 
of earthquake and disaster preparedness 
officials 

Curator Gendei estimates that the shaking 
table has run slightly over 100 000 simu'a ■ 
tions snce it opened The shaking tab'e 
ifseifho'ds about 30 people The machre'y 
was adapted from an industrial strength 
shaking tab'e used by engineers to test con- 
struction designs 



The IMAX format, with its highly detailed 
images and wide angle views challenged 
the film crew to find angles and position 
set pieces to retain the mood and authen- 
ticity of the film 



This liner 
Explore AitiFCtlci 

This June, well into the su months of winter 
darkness that settles upon Antarctica, the 
California Museum ol Science and Industry 
will host an exhibit and (MAX film about 
the continent — the coldest, wmdiesl. 
highest and. surprisingly, driest continent 
on Earth 

Despite an annual lamtali of less than an 
inch per year Antarctic ice contains 68 pe' 
cent of the earth s fresh water The ;ce also 
records millions of years of the earth's histo- 
ry helping scientists prove the theory of con- 
tinental drift and documeni climate changes 

The Antarctica exhibit comes liom the 
Science Museum of Minnesota and is pari of 
the Science Museum Exh.hi Collaborate it 
opens May 29 and closes September 7 
1992 The IMAX film, produced by Chcagos 
Museum ol Soence aid Industry will open 
June 5 and fun frwough the summer 
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Science in Toylani Leaves on Tour 



ne of the most popular exhibits <n 

Dthe California Museum of Science 
and Industry's history. Science in 
Tdyland. ends its six month run 
■■■■ April 26. 1992 so it can leave on a 
live year national tour 

"This has been ore ol the most popu'ar 
exhibits we have created', said Dav:d 
BiDas Ph D. exhibit curator He added 
thai he is particularly gralitied by the 
amount of lime children spend at each 
station and the parent-chi'rj interactions 
he observed 



Science in Toyland 
Tour -Schedule 



Science Museums o! Chaucite 
June 1992 -August 199? 
Cna'KEe Nona Carina 

Cw d' Sc erve arc inft-sfv 
Ociodt l9V-DKe^Lei '99< 
Co'u^tsuS Oh'O 

S:-c< --e W-sejm ol Mnnescta 
r*c<ary ife3-ty< '393 
S: Paul M*nr*seta 

J.re l99?*A^st 1994 
Bestcr Massachusetts 

V'y^ir irstitbte Stierce M;.se-jn 
Februafy 19^4- Ap"- 

Mus*jn 'j' S:-?":e a' 3 ! * J .svi 
J.jre 1994- August 599-5 
C K :ago I'Jp.O'S 

Pacsi'C Sc«ence Center 
FeO'jyy 1993 ■ Augjsl 1995 
Sean'e V,'asfc.''rji<..> 

B-shct Mjseu"! 

Oc'eter 1 995 D-^be- '995 

Honolulu HaM ■ 

Wa*y«r»d Science Cent** 
June 1996- August 1996 
Baltimore UarjJana 



'It's a pleasure to watch children fry out 
their ideas and figure out how things work 
Our experience with this exhibit has deep- 
ened our knowledge of how children ieam 
That's going to show up tn future exnibu 
design elfoits." sdid Bibas 

The museum designed and built Ihc 
exhibit as pal ol its commitment to the 
Soence Museum Exhibit Collaborative 
(SMEC) The eight member museums 
pool funding to bui'd exhioiis thai they 
thensha r e Recent museum visiling 
exhibits, suchas Bionics and 



Transplants. Robots and Beyond, and 
What Makes Muilc?. came irom fellow 
SMEC participants 

Three museums that are no! p3l of SMEC 
have also booked the exhibit Museum 
QiKra's expect more bookings 

Trie last CMSl exhibit prepared tor SMEC 
Special Effect*, wit" complete <lsl4 
museum itinerary and return for a «epr ise 
at CMSl in February. 1993 li broke 
attendance i eco:ds at several of its stops 
during ;is live year national tour 



Tearing up io taxe the -DomirK) Challenge ' three i»enas aiso &<•■• some oastc phys.es 313 JW concept ( 
cjj» and eiiect 




Recent Major Donors 



Ahmanson Foundation 
BankAmerica Foundation 
United Airlines 
Pacific Bell 

Times Mirror Foundation 



$50000 

swoou 

$20 000 
$11000 
$15 000 



Edtiat-onai Programs 
OV U'banEnv.fonn'.tni 
Scencc Fa" 



Ge^ia 1 Operating S-Pp:"' 

a fovil.r.g sucdo" a'e Ny-nai Hea''" f v it: : • M^Neai-Sc^eftJi** U » B*i «s 
Foundation Wiiion Buike U3 Borax & Owed Co'wahon Spi"-g Sfeel Fourdau-n a^d<np 
SaitaAn'H ■ •i^canof 
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Gayli Wllwfl. vile ot uauomia ikwtmoi 
Pele Wilson, will cnce igam welcome stoderts 
'o ir<e W-to.'n<a Stale Science Fa.r Mrs Wiiscn 
is a former science !a:i #nnet 



1392 SCIENCE FAIR 

he CalilormaStale Scsence Fair 
■ ■ set tor May 19 promises to be me 
mm best ever Nestle USA inc will be 

P ,t1€ P fesent,fl 5 sponsor ol the 

annual even! with adrJiiicia: 
support from Unhid Alrllntt 

Tneir eUorts join those ot the California 
Museum ot Science unrj Industry s 
Cah!cmi3 Museum Foundation Advisory 
Board, *hich organizes the lair and co- 
chairs Governor Pete Wilson and State 
Superintendent oi Schools Bill Honlg 

The lair will be held m Ihe Sports Arena 
with the ground licor reserved tcr presen- 
tation ol the projects The closure of two 
museum buildings in late 1990 and pend- 
ing reconstruction dictaled Ihe move 

While tair officials emphas'ie that an 
entrants are winners and the judging 
process is more important than the results, 
over $40,000 will be distributed to 
approximately 125 o! the students Slate 
Science Fair awards range trom the $5,000 
Science Fair Student ot the Year lo $50 
honorable mention awards lor |unio> high 
school students m each ot the 15 science 
categories California Sea Grant uses Ihe 
science (air to select Ihe winner o' the 
$10,000 JohnD Isaacs Scholarship lor the 
student with the besl project relating lo the 
marine environmenl 

Otticials expect more than 600 entrants 
trom among the finalists at 21 regional 
science fairs Students who place first 
second or third m their categories are 
eligible lor the state wide event 



Simonian to Head I 

Dahe K Simonian Re' 0 now 
heads ihe California Museum ol 
Science and Industry lundr aiSmg 
effort that will support new 
museum lacilities 

The State ol California has already commit- 
ted $M million lo replace c rehab-Mate 
bu.idmgs that donl meei earthquake sa'ety 
standards and to construct a science muse- 
um school facility Simonian will ser\e as 
Oeputy Director lor Development lor trie 
museum and also as Senior Vice President 
lor Development tor the Calitoi nia Museum 
Foundation, the non-profit museum affiliate 

Simcman mosi recently served as execu- 
tive vice president of development at Saint 
Johns Hospital and Health Center Found- 
ation He has aiso directed the corporate 
campaign for United Way fund develop- 
ment !or Pacific Homes, and planned giv- 
ing loi the Los Angeles Area Council of 
Boy Scouts 

Simonian served as vice president of Ihe 
American University of Beirut. Lebanon 
Though based m New Yoik. he made ire- 
quent trips to the Middle East until unsettled 
conditions led lo his return to California 

Additionally Simoman served as a 
Presbyterian minister for over 30 years 
He was a minister lor the National Radio 
Pulpit, dean ol ihe Near Easl School ol 
Theology m Beirut, and adjunct professor 



Effort 




at the San Francisco Theological Seminary. 
Fulier Theological Seminary and Pasadena 
City College 



In 1977. theCilyot Pasadena awarded 
S'monian the "Arthur Noble Award for 
Outstanding Service" Hewase'ected 
the 1969 "Cfluen of the Year* in Pacific 
Palisades 

Born m Massachusetts Simoman 
moved to Los Angeles with his family 
during junior high school He received a 
bachelors degree trom Pepperdme College 
and a bachelor of divinity degree from 
Pimceton Theological Seminary He was 
n3med a Merrill Fellow at Harvard D'vmity 
School He received his doctor o' religion 
degree from the Claremoni School of 
Theology 

Simonian resides tn Ailadena with h<s wife 
Ani They have three grown sons 



Team Science Enters 

The marathon may belong to Los Angetcs. 
but ihe tirst mue has been claimed by the 
California Museum ol Science and Industry 
Over hlty runners signed up lor Te*m 
Science and over 250 more museum 
members volunteered to staff the first mile ol 
the race 

Most learn science members took advantage 
ol ihe 5K option, but about a half dozen rar 
the lull 26 2 miles Team Science members 
collected pledges, spurred on by the 



MariNon 

Hawaiian vacai'on that goes to the runner 
who raises the most money 

Museum special events coordinator Chris 
Wagman estimates the museum will net 
$15,000 trom the event 

The traditional free breakfast for museum 
volunteers and the families of Team Science 
members was supported by generous m- 
kind contributions Irom Hughes Ma'kets 
and the Western Bagel Company 
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Taaaparary Ei*JWtt 

• Sclanca In Toylnnd/The science 
behmd common Lays and how toys 
enhance a child's ability lo observe 
and reason Closas Aaril 26 

■ 0«r Hispanic Hirita|t/Tne annu- 
al McDonalds sludent art contest 
explores the rich heritage ot toys 
and games Closas March 29, 
1992 

• Visions and I maaas/Juned stu- 
dent art display sponsored by UNO 
CAL Opens April 22.1992: 
closes May 31. 1992 

Es*catisMJ Pr«fra«t$ 

• Crsativa Computer/Daily demon- 
strations ol computer graphics and 
design 1030 and 11 30a m 1 30 
and 2 30 pm 

• Sclance Workshops (or 

Children/Fun one-day hands-on 
science sessions with some ot the 
lines! teacners in Southern 
California Call (213) 744-7440 lor 
tree catalog and registration lorm 



Vs4wrta«r Opsurtwritla* 

■ Join Ihe museum family and help 
promote science literacy by volun- 
teenng to help at the museum Call 
(213) 744-2327 



IMAXThMten 

Please call (213) 744-20W lot current 
schedule 

■ Niagara/The thunder ol me fails 
provides dramatic counterpoml as 
the IMAX camera explores (his 

12 OOO year old wonder rjpsns 
March 28.1992 

■ Ring ol First/ Volcanoes and 
earthquakes ring Ihe Pacific Rim 
vwith its 1 billion inhaDitants 
Dramatic IMAX footage puts you 
front row center for nature's 
awesome disp'ays 

■ Blue PlanaVTakes you aboard the 
space shuttle for a moving and infor- 
mative exploration of Eartf\ our only 
home 



To The Limit/The human body al 
peak performance proves a fascinat- 
ing subject m this NOVA produced 
IMAX dim thai combines magnificent 
action photography with riveting 
intema' views of the body at work 
Closas March 27. 1992 

Rolling Sloans AITha 

Max/Larger than live, this 90 minute 
IMAX lealure captures the Urban 
Jungle/Steel Wheels Tour m 
Surround Sound Special Event Price 
$l5'adults.$13/children seniors 



earning Attraction 

■ Antarctica/A visit to the southern- 
most continent which is proving lo 
have important influence on the 
world's cl'rnale A major travelling 
exhibit by the Science Muwjm ot 
Minnesota 0pirrtMay29, 1992 

■ Antarctica/Anew IMAX film by Ihe 
Chicago Museum o* Science and 
Indus!"/ that cnmpiements the 
Antarctica exhibit 0pansJuna5. 
1992 



California Museum Foundation 
700 Slate Drive. Los Angeles. California 90037 

Recycled Paper 



N W W U H tM u'i 
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Mr. Thornton. Thank you, Mr. Rudolph, for that excellent sum- 
mary of a fine prepared statement. 
And Mrs. Rooker. 

Mrs. Rooker. Thank you for the opportunity to speak today. 

I'm here as a representative of parents and as one voice from a 
small but successful nonprofit informal education institution whose 
volunteer work addresses the issues to which this bill speaks. 

I don't know much about Government red tape, but I do know 
about needs. I'm a parent of three children whose educational 
needs range from gifted to learning disabled, and I share the deep 
concern of parents for the present condition of America's educa- 
tional system. As parents, we see first-hand how science is taught 
in classrooms from ditto sheets, how the teachers are forced to 
work within the confines of not enough equipment and materials 
in their classrooms and not enough training, and how they have 
difficulty in neeting each individual student's needs. 

This scen*v io is typical for students in small town areas, and it is 
made moie than clear in Mr. Frank Taylor's statement to me the 
other day. Mr. Taylor is a science teacher at Radford High School 
and the 1992 recipient of the President's Award for Excellence in 
Teaching. And he commented to me about his own third-grader 
who carried home a teacher's request to borrow 25 magnifying 
glasses for a science class study. This deficiency exists in a school 
system that has a reputation for instructional excellence in our 
own area. 

As parents, we are also aware that educational reform won't 
happen overnight, that schools located in small town areas may be 
the last to receive such assistance, that informal education institu- 
tions may be the only opportunity for educational enrichment for 
students during a time of transition. And we believe that early ex- 
posure to the interdisciplinary teaching of sciences and technology, 
arts and humanities leads more easily to a world class educational 
system. 

Now knowing this, many people in under-served areas are taking 
responsibility upon themselves to form community-based initiatives 
to provide educational opportunities in an informal manner in the 
particular areas that they find lacking in their own regions, and 
for this reason in 1987 Council for Community Enrichment was in- 
corporated. 

The members of this nonprofit, volunteer organization saw a 
need to address the scientific and cultural literacy of the children 
of our own area, and we began with— don't laugh— a $600 budget 
We have developed a proposed budget for 1992/93 of $117,000, and 
we have developed corporate and annual fund-raising campaigns to 
the extent that we meet each yearly budget and add to our contin- 
gency reserve. 

At present, we service a four-county area. This past year, over 
15,000 persons attended 101 activities, which included in-school per- 
forming arts programs twice yearly to 18 schools in our region at 
no cost to students; after-school classes were held in sciences and 
arts; a youth theater workshop; and Discovery Works, our annual 
summer sciences and arts camp. Last fall, we raised over $21,000 to 
bring the Pereslava-Zalevsky Youth Ensemble from Russia to be 
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housed in our area and to perform in 16 schools and several public 
concerts. 

As you can see, our focus has always been to enhance the expo- 
sure that children receive to sciences, arts, and humanities. We 
have begun development of a children's museum emphasizing the 
interrelatedness of science, technology, arts, and humanities in a 
facility that has been donated generously to our organization. And 
now we find ourselves, because of this, in the transition state typi- 
cal to organizations of our nature in that we are located in an area 
with a population base of 150,000 people. And funding for such de- 
mographic areas is very scarce, and we also find ourselves in the 
"chicken or the egg" position of who funds first in that corpora- 
tions want to see an established facility before they will fund and 
Government criteria for funding requires proof of corporate sup- 
port before funding. 

In our short history, the history of CCE Discovery Works, volun- 
teers have worked thousands and thousands of hours to fill the 
needs of children in our area with informal education programs. 
And I would like to highlight three of our eight suggestions in our 
written report for modifications which would allow this bill to ad- 
dress more fully the needs of volunteer-based institutions such as 
ours. _ . 

Given that community colleges have access to funding which is 
not available to nonprofit organizations and that volunteer organi- 
zations most often aren't staffed with salaried grant writers and 
large administrative staffs, the pairing of these two unequal enti- 
ties to meet the same criteria for a merit-based competitive award 
is an unequal combination. And this is the basis for our first modi- 
fication in which we speak of establishing separate selection crite- 
ria for science-technology centers and community colleges. 

I would like to emphasize also our modification number four 
where we speak of targeting the bill's funding and ask you to par- 
ticularly keep in mind the special needs of those populations under 
200,000; also number seven, where we speak of ensuring that orga- 
nizations submitting proposals for review are evaluated by a panel 
of our peers. 

It really appears that we have reached the same point at the 
same time because you are aware of the positive impact our facili- 
ties have on addressing scientific literacy, and our institutions need 
your funding support. We don't believe it out of place for the Gov- 
ernment to provide start-up grants. We do believe such facilities 
should not continually depend on Federal funds, and I would like 
for you to remember that an institution like ours is like a child 
who has successfully ridden a pony and now we are ready for a 
horse. And if you can provide a hand to help guide our foot into 
the stirrup, we will take care of the horse, and we will ride it well, 
and we will make sure that it is of service to others. 

[The prepared statement of Mrs. Rooker follows:] 
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COUNCIL FOR COMMUNITY ENRICHMENT/DISCOVERYWORKS 
U15 NORWOOD STREET, RADFORD, VIRGINIA 24141 

WRITTEN STATEMENT TO U.S. HOUSE OF REPRESENTATIVES, COMMITTEE ON 

SCIENCE, SPACE, AND TECHNOLOGY, SUBCOMMITTEE ON SCIENCE, 
REGARDING THE OPPORTUNITIES IN SCIENCE AND TECHNOLOGY ACT OF 1992, 

H.R. 4726 

ACCOMPANYING ORAL TESTIMONY PRESENTED JUNE 23, 1992 
Introduction and Background 

Council for Community EnrichmeDt/DiscoveryWorks, a children's museum located in 
Southwest Virginia, extends its appreciation to Representative Rick Boucher for soliciting its 
input into the subcommittee's consideration of H.R. 4726. Because it typifies the science- 
technology centers targeted by the bill and because it is currently grappling with issues 
addressed in the bill, CCE/Discovery Works' representatives feel particularly well suited to 
comment on its provisions. A brief summary of the organization's development will provide 
the context for our discussion of H.R 4726. A more comprehensive description of its 
structure and programs is located in Appendix 1 of this document. 

The organization that is now known as Discovery Works was created in 1987 by a group of 
parents in a small town in rural southwest Virginia (population approximately 16,000) who 
were concerned about the quality of their children's education. In particular, these parents 
wanted to have available in the community opportunities for enriching experiences that would 
help develop children's self esteem, creative skills and talents, and scientific curiosity. 
Finding no suitable existing vehicle addressing these issues, the parents formed a non-profit 
organization called the Council for Community Enrichment which offered classes in the arts, 
sciences, and humanities and sponsored, with financial support from the Virginia Commission 
for the Arts, performing arts programs in the local schools. From this beginning, the small 
group of volunteers, primarily interested parents, grew into an organization reaching children 
and schools throughout the New River Valley area. (See Appendix 2 for information about 
the New River Valley.) It acquired a facility providing office and meeting space; an 
executive director and a program director, both part-time; and a 1991-92 budget in excess of 
$90,000. During its most recent year of operation, the organization served over 15,000 
people in classes, performing arts, and festival events. The bulk of its work continues to be 
performed by volunteers. 

The organization's mission and goals have evolved with experience. Its members have read 
and reflected upon the various reports on the status of American education and 
recommendations for educational reform. They have seen the evidence indicating our 
students' poor performances in the areas of science and mathematics and our nation's lack of 
scientific and technical literacy. They have observed their children's behavior and have noted 
the availability, and absence, of opportunities for them to acquire genuine understanding of, 
and appreciation for, the importance of scientific, technical, and artistic skills to the quality 




76 



of their current and future lives. They have seen the differences that participation in 
enriching experiences can nuke in people's lives* As a result, the organisation has come to 
value the interrelationships among the arts, sciences, and humanities, and to believe that 
sustained exposure to a variety of types of activities that highlight these inteireJatiotiships u 
necessary for our chUdna to develop into positive and fully competent adults. To reflect is 
evolving values and goals, the organization decided this past year to change its name to 
Discovery Works and to channel its activities through a children's museum featuring 
interactive exhibits that -anphaaze uiknelatioothapf among the arts, sciences, and humanities. 



This decision places CC E/Discovery Works among the science-technology centers addressed in 
H.R. 4726. Facilities such as ours are large and growing mechanisms for providing early 
intervention, early expose to, and early stimulation of interest in the arts, sciences, and 
humanities. We see ourselves as complementary to the schools and as an essential part of the 
process of educational reform. Because we are community-based, we can readily meet the 
unique n^eds of children and families, teachers, and schools within our area. Our structure 
allows ui; the flexibility to provide formal and informal educational experiences that 
interrelate subject areas and to form partnerships with other formal and informal education* J 
institutions. Furmermoie, the types of organizations named in the bill as scieoce-technolog y 
centers are accustomed 10 collaborating with similar organizations to provide more 
economical and broad-ranging services to the public by rotating programs, exhibits, and 
materials. 

These characteristics underscore the potential of CCE/DiKOveryWorks and other, similar 
organizations to contribute significantly to the reform of education, and science education, uo 
particular. Indeed, it seems as though many of the recofluneadations in Pr oject 2061: 
Srieqcc for All America ns (American Association for the Advancement of Science, 1989) 
were male with science -technology centers in mind. Within the geographic area immediately 
surrounding the Discovery Works facility are two universities, a community college, a 
regional service center of the Virginia Department of Education, and a regional high school 
for students talented in science and mathematics. Imagine the creative potential if the 
resource?: of these institutions could be combined and channeled into coordinated education: U 
experiences! CCE/DisoweryWorks can provide the mechanism for synthesizing the 
contributions of these ojstinct, yet related, agencies into unique learning opportunities for t ie 
children of our region. And, our experiences lead us to believe that similar potential exist? in 
many, many communings like ours across the nation. 

Bringing meaningful reform to the education offered tc America's children requires more 
than tinkering vvitti the (jrganizational structure of schools. Schools alone cannot successtUJy 
provide the comprehensive, continuing learning experiences that are needed to nourish the 
development of skills, abilities, and habits of thinking we all want our children to possess. 
Families and communities must shoulder an equitable portion of the responsibility for 
ensuring that all our children have access to experiences that will unleash their creative 
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potential, iWvdop their j>roblen>solving skills, enrich the quality of their lives, and enhance 
the quality of their confcibutkxts to oar society. 

The best means we have uncovered for providing parents and communities with an avenue for 
achieving direct input into the quality and variety of eo^catioflal experiences afforded thcir 
chUdren Is grassroots development and support of informal educational organizations like 
CCE/DiscoveryWorks. These organizations allow parents and members of the comtDunity to 
beocme involved in kkfittfying and developing the types of enriching opport uni tiea most 
oeedtd in their area. Diey also benefit local formal educational institutions by 
twnpfcflienting their curricula and by providing additional resources. They can play a 
critical rale in our nations efforts to upgrade its performance in the scientific and technical 
arenas and to ensure that future generations are able and witting to continue soaking 
contributions to the quality of life on this planet. 

Ann W. levin, Director of the Capitol Children's Museum of Washington, V.C. likened 
these types of organizations to 'vast shopping malls of ideas, materials and techniques to 
spark hKiuiry and encourage discovery* and described their potential "to kindle individual 
intelligence and to light the bright torch of a child** mind." (In BmxmUoJSmuL Association of 
Youth Museums, Winter 1991-92.) We urge you to support our efforts to bring alternate 
and enriching experience to all of the children living in comnxiaities across our nation . 

Meed for Finwtiup 4«i«tmft 

Having <*unmariz©d CCE/DiscoveryWorks' history, philosophy, and purpose, we will discass 
now some of the obstacles retarding progress toward our goal of achieving a fully endowed 
children's museum for our geographic region. Of course, our major problems can be 
described with one familiar word: funding. However, organizations luce 
CCE/DL'KovcryWorks encounter unique difficulties in establishing and ™iit«imng a funding 
base. 

First of all, our size and economic resources inhibit our overall fundraising ability and restrict 
its stability. Individual cannot provide large corrtributions when their financial futures arc 
uncertain. Local governments and businesses cannot afford to include us as line items in 
their budgets when they are unable to provide) basic services at adequate levels. Our small 
population base excludes us from most federal funding sources, which require a service ana 
of at least 200,000. Private foundations can provide some assistance, but this is also limited 
by our site and economic means. 

Secondly, procuring start-up funding for aa informal education facility is difficult Potent al 
corporats sponsors wan?: to see an operational facility before confining tunes. Federal 
funding sources require a history of successful grantenmship and proof of sufficient 
corporats support prior to funding. Sources willing to provide the level of funding necess-iry 
to initiate high quality programs are rare. 
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Thirdly, a comprehensive funding strategy is difficult to achieve for hybrid organizations lue 
CCE/DiscoveryWorks tliat attempt to dimiaate subject matter boundaries and present the 
reianousliips of the arts, sciences, and humanities to each other and to lift in general. MoU 
sources ire prepared to fund activities in a particular subject, requiring the organization to 
artificially divide its programs or to emphasis those subjects tor which the most funding 
exists. 

Because rf these difficulties in securing and maintaining stable funding, informal education il 
facilities tend to be located in major metropolitan areas that haw access to larger populations 
and broaJer funding opportunities. In an article in the March 1992 issue of Masoun 
Eteveinf Hpmtj Ted SUberberg and Gail Lord note that a survey of children's museums earned 
out by LORD Cultural Resources Planning and Management Inc indicated that 70% to 80% 
of visitors come from within a 25-mile radius. This means that most children living in sroUl 
towns outside metropolian areas are denied access to the types of informal educational 
expenewxs that are necessary to the development of higher level f *uaking skills and of 
interests in scientific and technical careers. Can we as a nation au<ord to dismiss the needs of 
so large a proportion of our population? H.R. 4726 represents an initial step toward 
providing the necessary opportunities for all children, regardless of the location of their 
homes. 



We will now offer our comments on the current draft of H.R. 4726. JCE'OiscoveryWorls 
applauds the efforts of the sponsors of the bill to enhance the nation's levels of scientific aid 
technological literacy. We believe that the bill addresses current gaps in funding afti image 
perception by targeting ooa-profit science-technology centers and community colleges as 
provider; of science ins^uction. Although their purposes may appear to be quite different, 
both typis of organization attempt to serve broadly based populatioos with open door 
program; based upon identified needs. Each is cornmunity based and flexible in 
accommodating the chaiacteristics of the local population. Science-technology centers and 
community colleges can use unique methods to reach audiences outside those typically served 
by educational institutions. Thus, the bill has the potential to influence educational reform 
efforts fir beyond its proposed funding level by expanding the definition of the education* 
community to include n on traditional facilities occupying unique niches in the overall struct ire 
of education. 

At the s.ime time, we will voice a concern that pairing science-technology centers with 
cornmunity colleges may result in an unequal partnership because of some of the inherent 
differences in the two Vrpes of organizations. Community colleges are formal educational 
institutions with large ataunistrative staffs and access to official avenues of funding. 
Science-technology centers are informal educational facilities staffed primarily with volunteers 
and responsible for generating their own sources of funding. Requiring both types of 
organizations to meet tt* same criteria for merit-based, competitive awards may favor one 
type of organization and penalize the other. 
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CCE/DiscoveryWorfcs aJso approves of the intent to fond instruct onal materials and 
equipment acquisition rattier than operational expenses such as salines. We believe that 
educatioral institutions, particularly informal educational facades, should not depend 
primarily upon federal finds to continue operating. The best use of federal money, in our 
opinion, is to encourage initiative and innovation by providing start-up funding for new ami 
expanding programs. 

CCE/DiscoveryWorks nxognizes that providing for joint administration of the program by 
the Naticnal Aeronautic; and Space Administration, the National Science Foundation, and ihe 
Departoait of Energy in an attempt to stimulate cooperation and to blur the artificial lines 
separating disciplines and areas within disciplines. However, we question the efficiency of 
such an iinangement ami wonder about the potential it poses for additional layers of 
bureaucr.rtic red tape. We also question the understanding and empathy these agencies mif ht 
have for the philosophies and goals of organizations defined as science-technology centers. 
We have reservations at out how the traditional emphasis these agencies have placed on 
research and development, as opposed to application and service, will affect the criteria 
establish*! for selecting proposals for funding and will influence the decisions of the proposal 
review committee. 

Finally, CCE/Discover) Works acknowledges the cut-backs occurring in levels of federal 
funding, including existing National Science Foundation research grants. This reality 
underscores the need far funding like that proposed in this bill to help organizations that a.*, 
attempting to serve groups and areas that traditionally have been unserved or onderserved «*u d 
that are willing to assume responsibility for continued funding after receiving help in getting 
started. 

Having 'voiced its concerns for and observations of the potential impact of H.B . 4726, 
CCE/DijcovcryWorks offers the following suggestions for modifying the bill: 

1. Establish separate selection criteria for sckrc-iechnotogy centers and community collq^s. 

Thi* would provide avenues for funding to both types of organizations while allowing 
each to emphasize its unique features without fear of penalty. 

2. Provide for equhabk distribution of awards to different educational levels (early childhood 

as as secondary and p<*-secondary). Programs that provide for early and 
cctfiiroing intervention may be moat successful in promoting long-term outcomes and 
should be encouraged. 

3. Targu the bill's funding to start-up or expansion of instructional delivery or service 

programs rather thtm to tag-standing programs that focus on research. 
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4. Target the bill's funding to organizations developing iK»-tracmk)Dtl means of providing 

innovative experiences in science and technology, and keep in mind the special needs cf 
those: serving populations under 200,000. 

5. Impost an upper limit on the dollar amount that can be included in a single award. This 

will allow funds to Ix widely distributed and discourage submissions from big-budget 
cperrions seeking raajor funding. 

6. Restritf equtpment footing to programs providing access to the general public so as to 

avoid the use of funds to outfit existing classrooms. 

7. Ensure that organizations submitting proposals for review are evaluated by a panel of thoir 

peer;. This would ; require inciuding professional associations representing the various 
type; of informal educational ccgaiiizatioris, representatives of science-technology centers, 
or representatives o:: community colleges in the review commtttrrs convened to select 
award recipients. 

8. Clarify the rationale :md basis for dividing awards among me three federal agencies chosen 

to Klminister the program. Consider an alternative administrative structure that is less 
cumbersome and tfeit includes agencies affiliated with informal educational institutions 
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Appendix 1 

COUNCIL FOR COMMUNITY ENRICHMENT 
DISCOVER YWORKS ... a children's museum 

An Organizational Profile 



Council Jbr Community Enrichniem/DisarveryWorks is a cotnniunity-based, non-profit 
organization established in 1987 by individuals who wanted to provide enriching educational 
experiences in the arts, ; sciences, and humanities for area children and youth. Specifically, 
CCE' Discovery Works' mission is to offer uruque, interactive educational experiences that 
eniphasLzc the interrelationships of the arts, sciences, and humanities. These experience] fix 
children, youth, and their families will be developmentally appropriate, intellectually 
stimulating, and creatively enriching. 

CCF7Di5 covery Works serves a four-county region of southwest Virginia known as the Nev 
River ViUey. The organization is governed by a Board of Directors which receives guidance 
from an Advisory Bonrtt composed of community leaders from across the service area. These 
bodies establish policies and set goals that are implemented by two part-time employees, an 
Executive Director and t Program Director, with assistance from Board members and other 
volunteers. Its 1991-92 operating budget of approximately $90,000 is composed of bcoiwj 
derived Jrcm tuition and fees (12%), private and corporate contributions (60%), savings and 
investments (22%), and grants from the Virginia Conimission for the Arts and the Thurmaa 
Foundation (6%). These funds are disbursed over the following areas of expense: salaries 
and contracts (38%), marketing and promotion (3%), Board committee expenses (6%), 
program supplies (6%), operational expenses (23%), travel (leas than 1%), and contingency 
reserve (24%). 

Over the past four yean;, CCE/DiscoveryWorks has provided Fall, Winter, and Spring 
Classes Jbr children and youth; Performing Arts Programs tor area schools and comnnmiti js; 
Annual Youth Theatre lYoduction Workshop; Discovery Works summer day camp; bends-co 
activities at area festivals; and special events. This mix of programs has evolved from the 
organization's goal of ensuring coninmntty access to experiences in the areas of ans, 
sciences, and humanities 

Classes Jjave addressed requests for instruction in the areas of arts and sciences. Typical srts 
classes tave covered Ajjpaiactdan folk craft media (e.g., cornhusk objects); European Easier 
egg decorating; Iinprtttiornstic art (e.g., creating Claude Monet picture frames); and 
origami. Typical science classes have dealt with such topics as endangered species; 
ornithology; local geologic formations (e.g., caves); ecological status of local streams and 
rivers; insects; astronomy; and conservation. 
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Performiig arts prograrxs have included performances by professional artists in such areas is 
puppetry, magic, jazz, folk music, and theatre; and by local children who were provided 
opportunities to prepare and participate in theatre and opera productions. These programs 
have been held in schoois and in community locations throughout the service region. 

Through its Community Events programs, CCE/Discove-y Works has participated in and cc- 
sponsored activities in aimual area festivals such as SeptemberFest and KiverFest; and in 
special events such as Birthday, a steam-engine train excursion, and local wtists' shows. In 
1991-92, CCE/DiseoveryWorks sponsored a visit by "Fereslava," a Russian folk music 
ensemble composed of students from the Pereslava-Zalevsky Music School in Russia. 

The Discovery Works summer day camp has provided an excellent forum for presenting 
activities that interrelate the arts, sciences, and humanities. This week-long half-day camp 
offers aru science, music, drama, and recreational activities organized around a theme. 
Themes 1or past camps include The Jungle and The Ocean. 

Area resjxHise to CCE/I>iscoveryWorks programs is evident in the numbers of persons 
participating in various activities. In 1990-91, over 7,300 individuals participated in 81 
separate ictivities. In 1591-92, more than 15,000 persons attended 101 activities offered b) 
CCE/ Discovery Works. Given a service area population of approximately 150,000, it is 
apparent that CCH/DiscoveryWorks enjoys widespread support in the region. 

Currently, the CCE/DbiOveryWorks Board is in the process of developing a children's 
museum offering interactive exhibits that interrelate the arts, sciences, and humanities. A 
facility has been secured and strategic planning is underway, with a goal of opening the 
museum within the upcoming year. 

Numbers and programs are, however, not our only focus; quality of life is the primary issue. 
CCE/Diicovery Works* ixograms help children and youth to appreciate things thai have value 
and beauty and to develop curiosity, sensitivity, and fascination with the world. These 
attributes, are essential to the development of critical and creative thinking and problem- 
solving skills that provide the basis for scientific and cultural literacy. They are also 
precursors to the development of a sew of responsibility for conscientious and caring 
stewardship of the environment. Our children must develop these attributes to the fullest 
extent possibb if they are to enjoy a future that meets our hopes and expectations tor them. 

CCE/Dtcovery Works also enhances quality of life in our communities. Its programs help 
add a spxial dirnecsioo to the ares atmu auneie that can attract new industry, Just as cu Kuril 
and educational opportunities attract business and industry to major urban areas. 
CCE/Dujcovery Works* programs provide experiences for families that help them celebrate 
being a community and take pride in residing in an area such as ours. Our communities 
better places to live beewse of CX3E/DbcoveryWoria' programs. 
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Appendix 2 

An Economic Profile of 
The New River Valley Region 
of Southwest Virginia 

Location jfiri Pftpu ,lfltio,n 

-comprise the counties of Montgomery, Pulaski, Giles, and Floyd and the City of Radford 

-located Jidjacent to the Blue Ridge Mountains southwest of Roanoke, Virginia 

-contains a popuhtion b;ise of approximately 150,000 

-major population centets are the towns of Blacksburg (pop. apprx. 23,000) and 

Chrirtiansburg (pop apprx. 15,000), both located in Montgomery County, and the Cit/ 
of Radford (pop. apprx. 16,000) 

E conomy Oarartflristicf 

-a-ea unemployment rate of 9.8% in May 1991 (state rate of 5,596) 

-median Income level of $24,166 (state median of $31,202) 

-Montgomery County classified by the U.S. Department of Commerce as a designated 
poverty area 

•taxable retail sales of $144,312,218 in 1991 

-of the roughly 59,000 ] arsons employed in 1980, 21% were in managerial and professkmil 
specialty occupation; 25% were in technical, sales, and administrative support 
occupations; 30% vere in service occupations; and 24% were in operator, fabricator, ind 
laborer occupations 

EdUCat ittnal rh^ry ^rijaicjc 

-appiuximtely 20,000 children attend 43 elementary, middle, and high schools located in S 
separate systems throughout the region 

-educatfctnal institutions in the area include Virginia Polytechnic Institute and State 

Unrrersity; Radford University; New River Community College; Virginia Department of 
Eduction South we; ;t Regional Service Center; and Southwest Virginia Governor's Scrool 
for :>cience and Mathematics 

-more than 40% of the tdult population in the area did not graduate from high school 

-average per pupil expenditures in area schools range from $4062 to $4657 (state 
avaage of $4878) 

" ^ r* - * 1 ^ Mi TiMh - lnhi i l fl t i'f ^Mi 'M l Ml * ' " ' — 

" h wmtd H i to ft " " " - " r i \ ~ 
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Appendix 3 



BIOGRAPHICAL SKETCH OF CCEmiSCOVERYWORKS REPRESENTATIVE 

Mrs. Fraa Rooker 
PO Box 430 

Radford, Virginia 24141 

Mrs. Rooker was bom in Yokohama, Japan, and is the daughter of an Axnry officer, recre«l 
at uiirty years. She has lived in several foreign countries and is widely traveled. 

She is mimed to D. Gregory Rooker, IV, President and Publisher of Family Community 
Newspapers. They reside on daytor Lake, in Pulaski County, Virginia, with their three 
children: Jennifer (12), Stephanie (10), and Jason (6 1/2). 

She completed coursewcrk in Music Education and Foreign Ijanguages (Spanish/German) at 
West Virginia University and Radford University. Her musical experience inc ludes t eaching 
piano, professional singing, and directing youth choirs. Her foreign language experience 
includes private tutoring and teaching children's classes (Spanish/Gennan/Italian) as an 
adjunct faculty member of New River Qxnmuniry College. She also lias training and 
experience in direct sales, having worked for five yean as a Sales Director with Mary Kay 
Cosmetics. She retired after winning a pink car and having her third child. 

Her civk/religious affiliations include: 

George JAason University, Fairfax, Virginia - three-year member of the Mason Scholar 
Selection Committee 

Radford University, Radford, Virginia - three-year participant in the Host Family Program 
for international students 

LOGOS, Radford, Virginia - two-year member of the founding Board of Directors of an 
inte?4enomuiattonal youth program involving four area churches 

St. JuoVs Catholic Owch, Radford, Virginia - instructor of religious education for nigh 
school student classes 

Council for Community Enrichment/Discovery Works, Radford, Virginia - three-year mcml>er 
of tf* Board of Dirxtors; elected September 19*8 to the Board as Publicity Committer 
Chair; appointed Jaauary 1989 to present position as Fundraising Committee Chair 
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Mr. Thornton. Mrs. Rooker, I can understand why our chair- 
man, Rick Boucher, has spoken to me so enthusiastically about the 
fine work that you are doing, because indeed you are leveraging 
community involvement even before you have the resources avail- 
able with which to match and to encourage. And I think your ac- 
tivities are exemplary, and we appreciate your bringing them to 
our attention. 

Dr. Boggs. 

Dr. Boggs. Thank you, Mr. Chairman and committee members. 

I am very pleased to have this opportunity to testify on behalf of 
the American Association of Community and Junior Colleges and 
its member institutions in support of H.R. 4726, the Opportunities 
in Science and Technology Act of 1992, and to thank you for your 
consideration of it. 

I would be remiss if I were not first to thank all of you for all 
you have done to get the Price bill, H.R. 2936, the Scientific and 
Technica 1 Education Act, through your committee. H.R. 4726 would 
complement the Price bill in providing building blocks that are es- 
sential to the restoration of our Nation's competitiveness. 

In our struggle to compete globally, the United States must de- 
velop new initiatives which strengthen our scientific and technical 
education systems which attract more of our most capable students 
to careers in these areas and which broaden public understanding 
of science and technology and their importance to our Nation's 
economy. 

I believe that the Nation's community colleges are in a unique 
position to provide the leadership necessary to move our Nation 
ahead. Community colleges enroll 40 percent of the college under- 
graduates in the Nation, including a larger proportion than other 
institutions of women and minority groups which are currently 
under-represented in science, engineering, and technology careers. 

The Nation's community colleges are accessible to most of the 
citizens of our country. In addition to the transfer in technical or 
vocational programs they offer, most of the colleges have communi- 
ty education or extension offerings to serve the continuing educa- 
tion needs of their citizens. All of the colleges have libraries, many 
havi planetariums or other science facilities which are open to the 
public, and some colleges are able to host local school science fairs. 

My college, for example, has a seismograph, a solar telescope, 
and a planetarium available for public viewing. We have an arbo- 
retum, also open to the public, displaying plants, trees, and shrubs 
from all over the world. Many of our faculty members serve as 
speakers at community clubs and organizations, and some have 
served as judges at school science fairs. 

Like other community colleges, we' are close to the communities 
we serve, and we interact in many ways with our public. Each 
year, in audition to the regular community college students, over 
5,000 school children from preschool to grade 12 attend shows in 
the Palomar College Planetarium. Evening planetarium shows 
serve another 500 to 600 people annually. 

The planetarium projector, however, is Lbout 30 years old and in 
desperate need of replacement. Current budget restrictions will not 
permit us to replace the projector, and if it finally breaks down 
beyond repair, we will have to close the facility. Your bill could 
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provide the resources to update equipment like ours, which is heav- 
ily used in support of science education but badly in need of updat- 
ing. 

The Nation's community college student enrollment continues to 
grow each year. The colleges provide the most cost-efficient way for 
both students and the public to support the first two years of a 
four-year higher education. As a result, more than half of all 
Americans who start college are served by community colleges. 

The quality of science education in these institutions is impor- 
tant since it influences students' career choices and may provide 
the only exposure to science that most of these students receive in < 
their college studies. The colleges also touch the lives of many of 
our citizens indirectly. Data from Florida point out that 65 percent 
of that State's classroom teachers were community college trans- 
fers. 1 

Enrollment is also growing in community colleges in response to 
changes in the work force and the current economic recession. The 
colleges are providing retraining to many people who are develop- 
ing new employment skills. Unfortunately, the pressures associated 
with this enrollment growth are now being compounded by leaner 
State budgets. Funds for instructional equipment and equipment 
replacement have been cut dramatically. Your bill can help to 
offset the losses caused by the recession and perhaps help with the 
economic recovery. 

In conclusion, Mr. Chairman and committee members, I believe 
that the challenge of improving our global competitiveness cannot 
be met without the involvement of the Nation's community col- 
leges. If we are to improve the public understanding of science and 
technology, we should look to the educational institutions which 
are closest to the public. If we are to influence the Nation's fresh- 
men and sophomores, we must support the colleges which enroll 
most of them. 

If we are to attract more women and minorities to careers in sci- 
ence and technology, let us recognize that we must provide their 
colleges — the Nation's community, technical, and junior colleges — 
with the necessary funding to do so. The national interest will best 
be served if science and technical education at the institutions 
which have the greatest potential impact the American community 
colleges are supported. 

Mr. Chairman and members of the committee, thank you again ( 
for this opportunity to address this important bill. I appreciate 
your efforts to improve our country and wish you well. 

[The prepared statement of Dr. Boggs follows:] 
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Testimony Provided to the 
U.S. House of Representatives 
Committee on Science, Space, and Technology 
June 23, 1992 
George R. Boggs 

Mr. Chairman and members of the committee, I am George Boggs, 
Superintendent and President of the Palomar Community College District in 
San Marcos, California. Palomar College is a public community college 
serving more than 26,000 students per semester in northern San Diego 
County. I am also chair-elect of the Board of Directors of the American 
Association of Community and Junior Colleges (AACJC). AACJC is the voice 
and representative organization of the nation's public and private 
community, technical, and junior colleges. Its 1100 member colleges serve 
more than 5 million credit students per term. 

I am very pleased to have this opportunity to testify on behalf of 
AACJC and its member colleges in support of H.R. 4726, the Opportunities in 
Science and Technology Act of 1992, and to thank you personally, Mr. 
Chairman, for your sponsorship of it. 

I would be remiss if 1 were not to first thank you for all you have done 
to get the Price bill, H.R. 2936, the Scientific and Technical Education Act, 
through your committee. I encourage each of you to urge your colleagues on 
the Education and Labor Committee to report H.R. 2936 to the House. If the 
House approves the Price bill this summer, there is a good chance for its 
passage by this Congress. 

Your bill, Mr. Chairman, would complement the Price bill in 
providing building blocks that are essential to the restoration of our nation's 
competitiveness. Both of the bills are responsive to the serious "pipeline" 
problem confronting science education and its resulting effect on our 
economy. 

In our struggle to compete globally, the United States must develop 
new initiatives which strengthen our scientific and technical education 
systems, which attract more of our most capable students to careers in these 
areas, and which broaden public understanding of science and technology and 
their importance to our nation's economy. I believe that the nation's 
community colleges are in a unique position to provide the leadership 
necessary to move our nation ahead. 

Community colleges enroll forty percent of the college undergraduates 
in the nation, including a larger proportion than other institutions of women 
and minority groups which are currently underrepresented in science, 
engineering, and technology careers. The nation's community colleges are 
accessible to most of the citizens of our country. In addition to the transfer 
and technical or vocational programs they offer, most of the colleges have 
community education or extension offerings to serve the continuing 
education needs of their citizens. All of the colleges have libraries, many 
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have planetariums or other science facilities which are open to the public, 
and some colleges are able to host local school science fairs. 

Palomar College, for example, has a seismograph, a solar telescope, and 
a planetarium available for public viewing. We have an arboretum, also 
open to the public, displaying plants, trees, and shrubs from all over the 
world. Many of our faculty members serve as speakers at community clubs 
and organizations, and some have served as judges at school science fairs. 
Like other community colleges, we are close to the communities we serve, 
and we interact in many ways with our public. 

Each year, in addition to regular community college students, over 
5000 school children, from pre-school to grade 12 attend shows in the Palomar 
College planetarium. Evening planetarium shows serve another 500-600 
people annually. The planetarium projector, however, is about 30 years old 
and in desperate need of replacement. Current budget restrictions will not 
permit us to replace the projector, and if it finally breaks down beyond repair, 
we will have to close the facility. Your bill could provide the resources to 
update equipment like ours which is heavily used in support of science 
education but badly in need of updating. 

The nation's community college student enrollment continues to grow 
each year. These colleges provide the most cost efficient way for both students 
and the public to support the first two years of a four-year higher education. 
As a result, more than half of all Americans who start college are served by 
community colleges. The quality of science education in these institutions u\ 
important since it influences students' career choices and may provide the 
only exposure to science that most of these students receive in their college 
studies. The colleges also touch the lives of many of our citizens indirectly. 
Data from Florida points out that 65 percent of that state's classroom teachers 
were community college transfers. 

In addition to the transfer programs, community colleges offer a wide 
range of vocational and technical programs. These programs prepare 
students to enter the work force in two years or less. They also provide 
graduates with specific courses needed for retraining or certification. In order 
to offer the most effective programs, many colleges have formed 
partnerships with their local employers. These partnerships provide the 
colleges with access to the most up-to-date equipment, and the employers 
benefit through tho education of their employees and potential employees. 
However, the access to this equipment is often limited to students in specific 
technical programs, sometimes only directly involved in the partnership. A 
comprehensive community college may be able to extend its resources 
through partnerships, but would be badly handicapped in serving its broader 
needs if it did not have its own state-of-the-art equipment. Unfortunately, 
many colleges cannot afford to replace out-of-date instructional equipment. 

Enrollment is also growing in community colleges in response to 
changes in the work force and the current economic recession. The colleges 
are providing retraining to many people who arc developing new 
employment skills. Unfortunately, the pressures associated with this 
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enrollment growth are now being compounded by leaner state budgets. 
Funds for instructional equipment and equipment replacement have been 
cut dramatically. Your bill can help to offset the losses caused by the recession 
and perhaps help with the economic recovery. 

In conclusion, Mr. Chairman and committee members, I believe that 
the challenge of improving our global competitiveness cannot be met 
without the involvement of the nation's community colleges. If we are to 
improve the public understanding of science and technology, we should look 
to the educational institutions which are closest to the public. If we are to 
influence the nation's freshmen and sophomores, we must support the 
colleges which enroll most of them. If we are to attract more women and 
minorities to careers in science and technology, let us recognize that we must 
provide their colleges, the nation's community, technical, and junior colleges, 
with the necessary funding to do so. The national interest will best be served 
if the National Science Foundation, the National Aeronautics and Space 
Administration, and the Department of Energy combine forces to support 
science and technical education at the institutions which have the greatest 
potential impact, the American Community Colleges. 

Mr. Chairman and members of the Committee, thank you again for the 
opportunity to address this important bill. 1 appreciate your efforts to 
improve our country and wish you well. 
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Mr. Thornton. Thank you very much. We have had very fine 
summaries of each of the testimonies here. 

I think that the underlying question goes to whether there is 
presently a sufficient national recognition of the important role of 
community colleges and education centers in developing the scien- 
tific base that our Nation depends upon to be competitive. 

I hear each of you saying from your perspective that you can do 
much more if you have additional resources and additional help 
from trie Federal Government. 

Dr. Boggs. 

Dr. Boggs. Yes, thank you, Mr. Chairman. I was encouraged this 
morning to hear the testimony from the Federal agencies indicat- 
ing an increased awareness in the potential for community col- 
leges, but I did hear their admission that historically they have not 
supported community colleges well. And currently the support pro- 
vided to community colleges is not significant. So I believe we can 
do better. 

Mr. Thornton. Mrs. Rooker. 

Mrs. Rooker. Thank you. 

I guess I deal with the area of population under 200,000, and I 
heard today the gentlemen speaking of areas such as Chicago and 
Greenville and Jackson and Oakland and Newport News. We feel 
our areas under 200,000 population are under-served, and there are 
strong forces of volunteers who are willing to put forth the effort to 
increase scientific literacy, given the chance with this funding. 

Mr. Thornton. It is very important point. I don't think we 
should neglect areas which are geographically remote or where the 
population is not as compact as it is in areas that may be more 
easily reached but very difficult to be served. 

Mr. Rudolph. 

Mr. Rudolph. Yes, we also believe that the opportunity created 
by this bill will enable institutions which have grown dramatically 
over the past few years to better serve the public and to reach 
many more families and children than we have been able to now 
and will serve as a catalyst, because the Federal funding tends to 
really help generate ir creased excitement and support from private 
sector and other sources. 

Mr. Thornton. The function to catalyze and to develop addition- 
al support, it would seem to me, has been repeated by each of you 
as being very important. The question I have relating to that is 
what your experience shows with regard to the importance of 
having a facility or a facility that is kept in good repair. Does it 
help to have facilities and equipment provided by the Federal Gov- 
ernment in order to encourage community participation and utili- 
zation of those facilities and equipment? 

Mr. Rudolph. 

Mr. Rudolph. Again, I think very clearly that the Federpl sup- 
port can provide a very important start for that effort and that 
when the facilities and equipment are available the community 
support is increased, the potential to use those facilities and equip- 
ment is significantly increased. And we believe the record is very 
clear that when facilities exist — and I know we can speak on behalf 
of my own institution and others — that the startup support for the 
facility then catalyses the support in the community and generates 
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that, and I think Mrs. Rooker can probably speak to that very ef- 
fectively from what she has said. 
Mr. Thornton. And Mrs. Rooker, please. 

Mrs. Rooker. I agree with Mr. Rudolph that the startup funding 
is an important part for smaller areas like mine. We have had so 
many requests from not only professors at Virginia Polytechnic In- 
stitute and Radford University and New River Community College 
but also Virginia Department of Education Regional Office in our 
area for us to work further on establishing a facility not only for 
children in our area but to work in collaboration with these institu- 
tions as a teacher resource. 

So yes, it would be. 

Mr. Thornton. So there would be a certain amount of excite- 
ment attendant upon having some new instrumentation that would 
be an opening to astronomy or to an understanding of the way mol- 
ecules work, all of the devices that — 

Mrs. Rooker. It would provide a more first-hand experience, and 
also our emphasis would be to teach the interrelatedness of the sci- 
ences and arts. 

I also want to point out that, as Mr. Rudolph is in a larger area, 
Lord Cultural Resources and Planning and Management recently 
did a survey which pointed out that 70 to 80 percent of visitors to 
children's museums come from within a 25-mile radius. So having 
a facility such as ours in a smaller small-town area could also add 
to scientific and cultural literacy for that area. 

Mr. Thornton. Dr. Boggs, before the hearings began you and I 
had an opportunity to discuss very briefly the comparable difficulty 
in getting a grant or enthusiasm about starting something like a 
planetarium the first time, as contrasted with the very important 
task of keeping it up to date, of replacing it when it gets broken, of 
having an ability to maintain an advanced cutting edge. Would you 
comment on that. 

Dr. Boggs. Yes, Mr. Chairman, that certainly is a consideration, 
and I mention in my testimony that our planetarium has a projec- 
tor which is more than 30 years old and in clanger of being lost. We 
are very concerned about that. We know that modern projectors 
are made with solid-state equipment, which is easier to maintain 
and probably would have a longer lifetime than the equipment we 
have currently. 

Also, I might mention that the projector we have, in relation to 
the testimony given by the National Science Foundation represent- 
ative this morning, our projector is — our planetarium is part of an 
educational program. It is not a stand-alone piece of equipment. It 
is an integral part of our educational program at our college and 
an integral part of our community education program. Even 
though it may not be part of a National Science Foundation pro- 
gram currently, it is part of a program. 

Mr. Thornton. Well, indeed, would you not, as head of an insti- 
tution, try to assure that any equipment be folded into a part of a 
broader program? 

Dr. Boggs. Yes, very much so. 

Mr. Thornton. Thank you. 

Mr. Packard. 

Mr. Packard. Thank you, Mr. Chairman. 
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Dr. Boggs, as the incoming president of the American Associa- 
tion of Community Colleges and Junior Colleges — and I want to 
congratulate you on that new appointment — what are your plans 
in that Association to stimulate an interest in science and math 
and engineering and the things that this bill would do? 

Dr. Boggs. Thank you, Mr. Fackard. 

Yes, we do have an interest in stimulating the interests of our 
students in science and technology, and we do see that as impor- 
tant to the future of our country. 

As I mentioned, we are institutions which are accessible to most 
Americans. We have 1,100 community and junior colleges in our 
Association. We believe we can have a significant impact. So that is 
part of our agenda, to stimulate science and technological careers. 

Mr. Packard. Are you planning to develop a strategy on doing 
that throughout your Association, or is it too early, I presume, for 
you to elaborate on what your plans are. But I presume that you 
will be developing some strategy then to promote science and engi- 
neering. 

Dr. Boggs. Yes. I don't have before me the plans for our Associa- 
tion, but that, I can assure you, is a priority. 

Mr. Packard. What is your funding at your college, and I pre- 
sume at any community college — what are the funding sources, the 
level of funding, and how is that determined, and what are your 
sources of funding? 

Dr. Boggs. Major funding sources for community colleges in the 
country are primarily State funds, local tax — property tax funds, 
and student tuition funds. In California, the student fees have been 
kept relatively low, so the major sources of funding there are State 
and local property tax funds. 

Mr. Packard. And your current programs at your institution to 
emphasize science and math and engineering — do they come out of 
those existing funds, or are there special pots of money available 
either through the State or Federal sources to emphasize those dis- 
ciplines? 

Dr. Boggs. Most of the funds for those disciplines also come out 
of the State and IocpI funds. We have made application for Federal 
assistance for some of our programs. In general, the competition is 
pretty fierce. As we heard from the National Science Foundation 
representative, less than 1 percent of the contributions from NSF 
go to community colleges as opposed to other institutions of higher 
education, and yet we are serving more than half of the freshmen 
and sophomores in the country. So we would like to see more Fed- 
eral support for our science and technology programs. 

Mr. Packard. So under the current system you have to take — if 
you wanted to, for instance, upgrade your planetarium and particu- 
larly your projector with an up-to-date state of the art — you would 
have to take that out of the sources that you have outlined that 
come for general curriculum and operational activities. 

Dr. Boggs. That is correct, and that is very difficult for us to do. 

Mr. Packard. This bill, you would anticipate, would give you 
access, or at least give you a competitive opportunity, to apply for 
funds to do some of those things that now are taken out of your 
existing resources. 
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Dr. Boggs. Yes, that is the encouraging part of this bill, and the 
recognition that we heard this morning from the agencies that 
community colleges can play a:* important role. 

Mr. Packard. I have not as carefully reviewed the technical as- 
pects of this bill as I perhaps should. To your knowledge, does it 
specify what equipment you can apply for, or does it give you flexi- 
bility that you could apply for those pieces of equipment that 
would apply to your needs? 

Dr. Boggs. It looks like there is flexibility within the bill. It is a 
very simple, short bill, which I applaud you for. 

Mr. Packard. Yes. 

Dr. Boggs. And it looks very straightforward. 

Mr. Packard. Thank you, Mr. Chairman. I appreciate these wit- 
nesses. Some have traveled some distance to come and talk to us. 

Mr. Thornton. And thank you very much, Mr. Packard. It is 
always a pleasure to participate with you in one of these important 
hearings. 

Mrs. Rooker, I wanted to explore just a little bit with you wheth- 
er you have run into this 20C,000 population base on occasion. Has 
that been a barrier to you in any of your efforts to contact agencies 
or to get support? 

Mrs. Rooker. Yes, it has. We considered applying for a grant to 
NSF, and it would have been based on a research project of the 
effect of informal education in the science area and the schools in 
our region, and their figure for population base was 250,000. Most 
of the agencies we have researched other than that have a popula- 
tion base figure of 200,000 or up, and we feel like across the coun- 
try there is such an enormous amount of students — the figure I 
could not get from the Department of Education — who are under- 
served because of this particular reason. 

Mr. Thornton. And pursuing that just a bit further, have you 
been successful in getting any grants from NSF or from NASA or 
the Department of Energy? 

Mrs. Rooker. No, not at this point. We are successful in getting 
other grants from other sources, but we have not applied to the De- 
partment of Energy or to NASA. Our focus is the interrelatedness 
of sciences, and because of that it limits us to different — to specific 
agencies to which to apply. 

Mr. Thornton. Mr. Rudolph, can you address that question ejs to 
an institution with which you are associated? I am sure you have a 
broader — you probably do not have immediately at hand the fig- 
ures for all of the institutions with which you are associated, but 
has there been an interaction with NSF, NASA, and Energy on 
programs of this kind? 

Mr. Rudolph. I think that clearly there has been support for sci- 
ence and technology centers from NASA, NSF, and the Depart- 
ment of Energy, all of them, as outlined earlier. Those programs 
tend to be very heavily focused on wanting to do new and innova- 
tive exhibits and programs and not so much focused on necessarily 
the greatest needs in facilities and equipment, which may not 
always be the new and innovative. 

Two years ago, Congressman Brown authored legislation which 
you heard about today providing support for new science centers, 
which didn't necessarily mean doing new things but meant provid- 
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ing what was already done and developed elsewhere to those sci- 
ence centers, and that has proven very effective, as you heard ear- 
lier today. 

So the primary thing we might look at in this is that it allows a 
little more flexibility and less of the focus than the agencies tend 
to put now on having to do the new and creative things but per- 
haps trying to use the resources more — 

Mr. Thornton. To spread the knowledge and the excitement to a 
broader constituency, it seems. 

Mr. Packard. Mr. Chairman, would you yield on that? 

Mr. Thornton. I would be pleased to yield. 

Mr. Packard. I would be interested to know also by expanding 
the chair's question to the private sector as well. Dr. Boggs and Mr. 
Rudolph particularly, I would be interested if you have tried to 
access equipment and contributions from the private sector that 
might have an interest in what you are doing in terms of science 
and engineering and math at your institutions. 

Mr. Rudolph. 

Mr. Rudolph. Yes, we consider ourselves at my institution a 
public and private partnership as a State museum with a nonprofit 
foundation, and more than half of our funds come from earned 
income and private contributions. And that is particularly true for 
capital projects as well. 

What we have found is that having, in our case, a start through 
the State of California's commitment just recently, last year, that I 
referred to earlier, of earthquake bond funding to rebuild our 
buildings, has made a significant impact in the private community. 
The fact that we have a major project and that we have support 
from the State has really helped gel the private sector support and 
brought about significant interest from the civic leadership in the 
whole Los Angeles region behind our project. This is something 
which I think in this bill the Federal support can do the same 
thing. It puts a stamp of approval on a project, the peer review, 
and it shows that the project is worthy of private support. 

Mr. Packard. And I would be interested, Dr. Boggs, in your per- 
spective on that component of opportunity as it relates to the com- 
munity college. 

Dr. Boggs. Yes, thank you, Mr. Packard. 

We have been very active in securing equipment and developing 
partnerships with business and industry. We have even been able 
to work with the University of California too. We received a dona- 
tion of an electron microscope a couple of years ago that they were 
no longer using that we put to very good use. 

We have secured donations from other — from private businesses 
in our area, and we are now currently working with many of our 
private employers to develop partnerships which educate not only 
their employees but also their potential employees or our students. 
And it gives our students a chance to learn using the most modern 
and up-to-date equipment, usually on the site of the employer. 
Those are limited programs in electronics and technology usually. 

So we are working with business and industry to get donations to 
the college and also to have our students have a chance to use 
equipment on their campuses. 
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I might also add that we do have a request in to the National 
Science Foundation currently for funding a mathematics center on 
our campus. If that happens to be funded, it requires a 50 percent 
match. We would be going to our community to get support for 
that 50 percent match from private donors. 

Mr. Packard. Thank you. 

Mr. Thornton. And I thank you for your excellent additions to 
the question, and I again want to express my appreciation to each 
of our witnesses and ask if you would respond in writing to such 
questions as the staff may address to you in writing. 

Thank you, and the hearing is adjourned. 

[Whereupon, at 12:02 p.m., the subcommittee was adjourned.] 
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